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MM. PELOUZE AND AUDOUIN’S GAS PURIFIER. 


THE accompanying engravings represent a very curious 
and successfui apparatus for purifying coal gas by mechani- 
cal condensation, When gas issues from the condensers of 
gas works it still contains much tarry matter, no matter how 
carefully the washing and cooling processes have been car- 
ried out. That this tar does not reach service pipes and clog 
mains is due entirely to the fact that it is caught in the 
lime purifiers, which it quickly renders foul. The appa- 
ratus which we illustrate receives all the tar before it reaches 
the purifier. The following description with the drawings 
will make the action of the apparatus quite intelligible. 
The principle involved is that of an arrangement which bas 
been used to prevent priming water from reaching a cylin- 
der. The steam flowing through the steam pipe on its way 
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as possible, the inventors have added to the first set of 
plates, with which the gas first comes in contact, a second 
set, which are placed close to the others, so that the stream 
of gas may sustain two successive collisions against the 
screens, the effect of which is to produce absolute conden- 
sation. As the plain portions only of this second set of 
plates are brought into action, the inventors have consider- 
ably enlarged the diameters of the openings, in order to 
| facilitate the flow of the condensed tarry matters. This ar- 
rangement, which has been recently adopted, is found to be 
very successful. It was of importance to render the appa- 
ratus self-acting; that is to say, to so arrange it as to insure 
the passage of a greater quantity of whenever the pro- 
duction of the works increased. The eylinder, properly 
balanced, is capable of acting as its own regulator. For 
this purpose it moves in a hydraulic seal, which allows of 


| 


been adopted in Germany, Switzerland, Belgium, Holland, 
Italy, and the United States, and quite recently several have 
been exported to Calcutta and Batavia. In this country it 
is being introduced by Mr. G. Bower, C. E., St. Neots.— 
The Engineer. 


ACETATE OF SODA MANUFACTURE. 


THE manufacture of pure acetic acid and acetate of soda 
from pyroligneous acid has received much attention at the 
hands of E. Dollfus, of Mulhouse, and the German periodicals 
have recently contained notices of his method of proceeding. 

The crude distillate obtained by heating wood in closed 
vessels is redistilled, and this second product is saturated 
with carbonate of soda, added in small quantities at a time 
until it no longer reacts acid. After standing for four and 
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MM. PELOUZE AND AUDOUIN’S GAS PURIFIER. 


to the engine is made to strike against a flat plate, and the 
water is thus *‘ knocked ” out of it, and flowing down the 
plate is returned by a drain pipe to the boiler. In the Pe- 
louze and Audouin purifier the gas is made to pass through 
a great number of holes ,',; in. in diameter, pd impinge on 
a solid plate behind. Fig. 3 shows a portion of this part of 
the apparatus. 

Fig. 1 represents in section the condenser connected with 
the gas main on the works. It consists of a cylinder of per- 
forated sheet iron, constituting the condenser; a channel or 
anoular space in which the cylinder moves and the tar pro- 
duced by condensation accumulates; areceptacle for the tar 
overflowing; the gas charged with tar enters at the bottom, 
and after purification escapes at the top. Above is seen a 
guide with hydraulic seal and counterbalance weight, allow- 
ing of the variation in the movements of the cylinder — 
which is also a self-acting regulator—proportionately to the 
quantity of gas produced at any time during the day. Fig 
*.is a plan of the apparatus, and Fig. 3 shows, full size, 
portions of the plate of perforated sheet iron forming the 
sides of the cylinder, Before arriving at the purifiers the 
£a8 passes through the vertical sides of the sheet iron con- 
densation epee. which is of relatively small size; a 
single one of about 35 cubic feet capacity suffices for gas- 
works producing 3} million cubic feet of gas per twenty- 
four hours; and the apparatus acts equally well whether the 
Works are provided with exhausters or not. The openings 
in the cylinder should be proportionate in number to the 
Volume of gas required to pass through the apparatus ina 
given time. In order to obtain as complete a condensation 


the closing of those passages which are not required to 
be in action. When’ the pressure increases—and this will 
correspond to an increase in the production of gas—the 
cylinder rises, and a large number of openings is uncovered 
to allow the gas to pass through. At the expiration of a 
certain time, variable according to the nature of the tar pro- 
duced—once or twice a year, at least, or, at most, once a 
month —the apparatus should be cleaned. This may be 
effected in a few minutes by immersing the cylinder in a 
bath of boiling water, which liquefies any tar that may be 
obstructing the orifices, 

In an experiment made at the Ternes Station of the Paris 
Gas Company, which is provided with powerful refriger- 
ators, and produces about 3} million cubic feet per twenty- 
four hours, 556 Ib. of tar, and 63 gallons of very rich am- 
moniacal liquor were obtained at a relatively low tempera- 
ture. These quantities represent a period of production of 
about one million cubic feet of The quantity of tar 
contained per 35,000 cubic feet was, therefore, about 19} Ib. 
From 20 Ib. to 22 Ib. of tar condensed by the effects of col- 
lision may be expected per 35,000 cubic feet of gas when 
the temperature is relatively low, and when the works are 
already: provided with tolerably powerful cooling apparatus. 

Up to the present time the Paris Gas Company has had 
eight of these condensers erected at its stations at St. Mandé, 
Les. Ternes, Ivry, St. Denis, and at. the experimental works 
at La Villette, and it will successively introduce them into 
its other stations. Twelve provincial works are now in pos- 
session of this condenser, and the managers of these works 
express themselves satisfied with its working, It has also 


twenty hours the liquid is run off from the impurities which 
have deposited, and the clear solution boiled down and al- 
lowed to crystallize. 

The crude crystals of acetate of soda thus obtained must 
then be purified by being dissolved again, and the liquid 
caused to crystallize. These second crystals are still con- 
taminated with organic matter, and, in order to remove the 
last traces of this, they are heated carefully until the water 
of crystallization is driven off; the mass is then removed to 
another vessel, and oer aad heated until it fuses to a thin 
and homogeneous liquid. The organic matter is thus 
charred, while the acetate of soda does not undergo any de- 
composition. 

The fused mass is-now dissolved in hot water; the liquid is 
filtered, boiled down, and allowed to crystallize. ‘The crys- 
tals are dried at 30° C. in a drying room, or by means of a 
centrifugal machine specially adapted for that purpose. 

The above is by no means the only, nor, perhaps, the best 
method of manufacturing the pure product. It has been 
recommended to get rid of the organic matter by means of 
animal charcoal; this method of purifying the coarse acetate 
of soda first produced consists in dissolving the crude:crys- 
tals in water, one through animal charcoal, concen- 
trating the liquid by boiling, and finally allowing it to crys- 
tallize. 

If the crude pyroligneous acid be saturated with lime in- 
stead of carbonate of soda, the liquid is decanted as before 


from the impurities which settle down, and to it is added’a. 


certain quantity of sulphate of soda which has been calcined; 
the filtered liquid then holds acetate of soda in solution, and 
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the pure salt may be obtained by simple repeated crystalliza- 


tion. But this method entails the necessity of washing re- 
peatedly the sulphate of lime produced and retained on the 
filters, and so occasions the consumption of large quantities 
of fuel in order to get rid of all this washing water, for the 
volume of liquid to be evaporated is very considerable. 
This is the old process, and, as will be seen, less advan- 
tageous than the one first described. 
he production of acetic acid from this acetate of soda, 
by whatever method produced, has become of late years, 
especially since the vast strides taken by photography, one 
of the most important branches of chemical manufacture. 
In order to obtain acetic acid of 7° to 8° Baumé, which cor- 
responds to 1°05 and 1°06 sp. gr., and contains from 40 to 
50 per cent. of glacial acetic acid, one equivalent of the pure 
crystallized acetate of soda is decomposed by means of two 
te of monobydrated sulphuric acid; the acid so ob- 
tained is digested with peroxide of manganese, or with red 
lead, and then rectified. By collecting the distillate in 
separate portions, acids of various degrees of strength can 
be procured. 
In order to obtain the glacial acid, Dollfus is inclined to 
adopt the method of Dr. Melsens, professor of chemistry 
in Brussels, which consists in preparing anhydrous acetate 


of potash, by saturating pure acetic acid with commercial | 


carbonate of potash (pearl-ash), evaporating to dryness, and 
fusing the residue at a heat of 300°C. This anhydrous 
acetate of potash is mixed with a quantity of pure acetic 
acid of 7° to8” Baumé, sufficient to form the acid salt, which 
is then heated in a suitable vessel. 

In this operation a dilute acid first comes over, but as the 
temperature increases the acid salt is decomposed, and a dis- 
tillate is obtained which ae on cooling. The residue is 
again treated with acetic acid, as before, and a further quan- 
tity of acid salt is thus obtained. By rectifying the distil- 
late over freshly fused acetate of potash, pure glacial acetic 
acid is obtained. 

Another branch of this important manufacture consists in 
the production of a weak acid to compete with the product 
known as. malt vinegar—that is, to obtain a dilute acetic 


) brown pyramidal crystals resembling magenta. 


muriatic acid. If the phenylen diamine thus obtained is| The production of saffranine is effected either so that 
coe Gwe molecules of the former orthotoluidine is first treated with nitrous acid, and the 


| arte with nitrite of 
to one of the latter) there is formed triamido azo benzol. 
Great hopes were at one time entertained concerning the 
newly obtained diamido azo benzol, but they bave not been 
fulfilled. This compound, which was introduced into the 


market under the name of chrysoidine, by the firm Williams, | 


Thomas & Dower, of Brentford, is formed when diazo ben- 
zol is brought in contact with methylen diamine. Diamido 
azo is immediately separated, and is 
u 
alone it dyes yellows to yellowish browns, but has generally 
been used along with magenta for the production of scarlets. 
The mixed azo compounds have attained greater import 
ance than all the amido azo benzoles already mentioned, 
since they combine, with great purity of color, in most 
cases fastness. The firstof the dyes belonging to this class 
of mixed azo compounds were the tropeolines or oranges. 
They are obtained by mixing a watery solution of a salt of 
diazo benzol with a or > naphthol. In order to make the 
coloring matter more readily soluble it was converted into 
the corresponding sulpho acid, or as is preferable, diazo 
benzol chloride was mixed with } sulphonaphtholic acid, 


| obtaining thus at once the sulpho acid of the new compound. | 


Aniline dissolved in muriatic acid is mixed with the cal- 
culated proportion of nitrate of soda, care being taken to 
prevent a rise of temperature, and the yellow solution of 
diazo benzol, which is formed, is allowed to flow slowly into 
a solution of 6 sulphonaphtholic acid, which is constantly 
|kept alkaline. The orange-red solution thus formed is de- 
‘composed by the addition of an acid, the precipitate col 
| lected, purified by solution in an alkali and reprecipitation 
| with an acid, and dried. In place of aniline, its homologues, 

the toluidines, xylidines, etc., may be used, and as the mo- 
| lecular weight increases the color seems to turn from yellow 
! towards orange. The substituted anilines, metanitro aniline, 
ete., yield dyes which have been patented by a firm in Paris. 
If the sulpho acids of aniline and of its homologues are em- 
ployed we obtain likewise fine dyes soluble in water, which 
are isomeric with those prepared from sulphonaphtholic acid 


acid of pure taste, suitable for use as acondiment. For | with diazo benzol 
this purpose pure acetate of soda is decomposed with the| Interesting as all these colors are they have not yet ob- 


equivalent quantity of sulphuric acid of 60° Baumé, and | tained a prominent importance. They are certainly manu- | 


the liquid is filtered from the precipitated sulphate of soda, | factured on a considerable scale; but as orange is a color 
concentrated, and cooled, which causes the remaining por-| which can be produced in many ways, both beautiful and 


tions of soda to be almost entirely precipitated. 

It is evident that the latter product can never equal the 
pure malt vinegar made by the well-known process of 
acetification, for the dilute acetic acid produced as above, al 
though very agreeable to the taste, contains both sulphate of 
soda and a little suiphuric acid, and the presence of these 
substances is at once detected by the production of colic 
when this artificial vinegar is used for salad dressing or other 
dietetic purposes.— Monthly Magazine. 


AZO AND NAPHTHOL DYES. 
By G. AUERBACH, 


THE azo compounds, though discovered by Mitscherlich 
as far back as 1834, possessed till recently little technidal in- 
terest. With the exception of so-called aniline yellow 
(amido azo benzol) and phenylen brown (triamido azo ben- 
zo}), no azo compounds were used in the tinctorial arts, or 
if they had been introduced into trade their nature was not 
known. Within the last three years the azo-coloring mat- 
ters have been more closely examined, and thanks to the 
existence of so many aromatic amides, which all without 
exception yield diazo compounds, and to the property of the 
laiter to combine with amides, phenoles, etc., forming sub- 
stituted azo compounds, we have become acquainted with 
an assortment of dyes of different colors more numerous 
even than those obtained from the rosaniline group. Most 
of the azo dyes run from yellow to orange, but reds, violets, 
and blues occur also, though in smaller numbers, 

Among the naphthaline colors, two only, Martius yellow 
(dinitro naphthol) and Magdala red (the naphthylamine 
compound corresponding to saffranine) have reached a cer- 
tain importance. Naphthaline, however, has served indi- 
rectly as phthalic acid for the preparation of eosine, cceeru- 
leine, etc. Naphthaline, however, became of greater in- 
dustrial importance when its phenoles, a and 6 naphthol, 


were made to react on the different diazo compounds, In| 


this manner, by using the monosulpho acids of the naphthols, 
there were produced a series of very beautiful orange dyes, 
the tropeolines. By the action of 6 disulphonaphtholic acid 
upon diazoxylol, there was obtained an exceedingly fine red, 
which dyes wool as well as cochineal, soas to bear fulling 
and washing, and threatens to supersede cochineal. 


As above mentioned the number of possible aniline dyes | 


is simply enormous. Aniline and its homologues, the sub- 
stituted anilines, the amidic acids of the aromatic series, the 
amido-phenoles, and the substituted amido-phenoles (such as 
picramic acid) «all yield, when treated with nitrous acid, 
diazo compounds possessing the property of combining with 
mono, di, and tri-amines, and with uni or poly-valent phenoles, 
and forming mono, di, or triamidoazo compounds, or mono, 
di, tri, ete., hydroxyazo compounds. According as these 
azo compounds contain the amido group or hydroxyl 
groups they are soluble in acids or in alkalies, but it is pos- 
sible to obtain dyes which contain both the basic and the 
acid group, and which consequently are soluble both in acids 
and alkalies. Such a dye is formed by azotizing sulpho- 
naphthylaminic acid, and treating the resultant sulphodiazo- 
naphthalinic acid with aniline. 

n practice this class of dyes are of little importance, as 
the color changes according as the acid or the basic group is 
neutralized. Altogether, of the numerous azo dyes which 
have been obtained, and in most cases patented, few have 
become of commercial importance; a few fine oranges, and 
the red introduced by the firm Meister, Lucius & Brun- 
ing, of Hichst, are probably the only practically valuable 
representatives of this class of coloring matters, to which 
may be mg the saffranines, the indulines, and perhaps 
also methylen blue. 

The oldest known azo dye is, as already mentioned, ani- 
line yellow (amido azo benzol). It is formed when a salt of 
aniline, ¢. g., the muriate, is mixed with the nitrite of potash 


* —two molecules of the former to one of the latter—and the 


yellow flocks of diazo amido benzol, which are separated 
out, are left for a length of time in contact with an aqueous 
solution of muriate of aniline. The diazo amido benzol, 
which is first formed, is converted into the isomeric com- 
pound, amido azo benzol. This aniline yellow has not met 
with very extensive application, since other coloring matters 
yield finer and brighter shades, and are in addition cheaper. 

Phenylen brown (triamido azo benzol) is formed from 


metaphenylen diamine, a compound obtained b a 


metadinitro benzol (melting point 187° Fahr.) with zinc a 


| cheap, these colors, which are rather expensive, have not 
been able to fulfill the hopes which were entertained. 

The prospect was, however, very much modified when it 
was found possible to prepare a pure red dye, capable of 
bearing the stocks, by means of the diazo compounds. The 
only red dye hitherto available for wool was cochineal (?), 
| which was rather dear, and the shades dyed with it had the 
bad property of being affected by soda. Hence it has long 
been the wish of dyers to find a cheaper and more perma- 
nent substitute for cochineal, and this wish was realized by 
Messrs. Meister, Lucius & Bruning, of Hochst. Thjs firm, 
by treating } naphthol with sulphuric acid at a high tem 
perature,succeeded in preparing } disulphonaphtholic acids, 


and at the same time it was observed that the crude result of | 


the reaction contained two isomeric disulpho acids, which, 
when converted into their soda-salts, may easily be separated 
| from each other by treatment with alcohol. The portion of 
the } disulpho naphtholate of soda, which is soluble in 
alcohol, yields claret shades, whilst the portion insoluble in 
alcohol yields, on treatment with diazoxylol, a fine scarlet 
dye, which is nowise inferior to scarlet in brilliance and 
fastness. 

Still more recently a color has been patented by Fr. Griiss- 
ler, of Cannstatt, which will rival the scarlet obtained from 
6 disulphonaphtholic acid, and is distinguished by its enor- 
mous tinctorial power. It is formed when amido azo benzol 
is treated with nitrous acid, and the-diazo benzol thus 
formed is brought into reaction with phenoles, or their sulpho 
acids, ¢. g., b sulphonaphtholic acid. 

The other colors which have been obtained by the action 
of diazo compounds, etc., upon phenoles, and some o 
which have been patented, need not here be mentioned, as 
they possess little importance, and some of them are not 
being manufactured. 

| Of greater importance are three other groups of dyes, 
which must also rank in the azo series—the indulines, the 
saffranines, and methylen blue. 

A compound belonging to the induline group was first ob- 
tained in 1865 by Staedel, by the action of pure aniline upon 
pure nitro benzol. At that time, however, this color was 
not yet produced on the large scale, or introduced into com 
merce. The first chemist who obtained it by the action of 

}aniline upon amido azo benzol were Martius and Griess, 
though the reaction was more closely studied by A. W. 
Hofmann and Geyger. They heated amido azo benzol with 
muriate of aniline and alcohol to 320° F. for four or five 
hours, and obtained a tough, blu. mass, which was first 
boiled in water, then dissolved in alcohol and precipitated 
| with soda-lye. The free base thus obtained was either con- 


verted into a salt or into the sulpho acid, and the color was | 


| amido azotoluol thus obtained is treated with an oxidizing 
| agent, such as chromic acid, or arsenic acid. Or amido azo 
| orthotoluol is first prepared, and is then allowed to react 
upon the muriate of orthotoluidine. 

Saffranine dyes very beautiful pure shades, which resem. 
| ble those of safflower. With the saffranines must-be classed 
|avery beautiful rose dye, Magdala red, which is formed if 
naphthylamine is submitted to the same treatment which has 
just been directed for orthotoluidine. 

Magdala red is one of the most valuable but most cost} 
dyes, and till the invention‘of eosine was the only one which 
| produced fluorescence upon the fiber. In conclusion we 
|may mention a dye whose constitution is not yet exactly 
known, but which, from its formation, may be considered 
as a thioazo benzol, corresponding to oxyazo benzol, namely, 
methylen blue. The first of the colors belonging to this 
class was prepared in 1876 by Lauth, who oxidized aromatic 
diamines in presence of sulphur. Thus phenylendiamine 
(from nitroacetanilide) yielded a very fine violet color, which 
can be converted into blue and green dyes by the substitution 
of aniline, aldehyde, etc. 

The only color of this class, however, which has been in- 
troduced into practical use is methylen blue. The starting 
point for its manufacture is dimethylaniline. Like all the 
aromatic triamines this body, when treated with nitrous acid 
yields a nitroso compound, which on reduction passes into 
an amido compound. For this purpose dimethylaniline is 
treated with enough muriatic acid to dissolve it, and a 
molecule of nitrite of soda in a dilute solution is then added 
with refrigeration. The paranitrosodimethylaniline, which 
is separated out in yellow leaflets, is either directly treated 
with reducing agents, such as zine, sulphureted hydrogen, 
sulpburet of ammonium, etc., or it is filtered off, washed 
repeatedly in water, and reduced with one of the above- 
mentioned agents. 

If zine bas been used for the reduction at the conclusion 
of the reaction, sulphureted hydrogen or sulphuret of zinc 
must be added, the liquid strongly acidified with muriatic 
acid, and a gentie oxidizing agent, such as the percbloride 
of iron, must be added. 

A blue solution is at once produced, but an excess of the 
| oxidizing agent must be avoided, as otherwise red colors are 

formed. The blue color is precipitated from the solution by 
the addition of common salt and chloride of zinc, and puri- 
fied by redissolving in water, and reprecipitating with the 
same agents. 

This color, which has been patented by the Baden Aniline 
and Soda Company, of Ludwigsbafen, is distinguished by 
its splendid greenish tone and its fastness, as against soap 
and light. 1t dissolves easily in water, dyes cotton without 
|a mordant, and can be distinguished from the aniline blues 
| by the circumstance that if boiled with an alkali it gives off 
'dimethylamine, which may be recognized by its odor.— 
| Chemiker Zeitung. 


Tuts compound, which is more correctly named sulpho- 
alizarate of soda, is obtained by neutralizing sulphoalizaric 
acid with soda ash or caustic soda, dissolving this product 
in water, and purifying it by precipitation with common salt. 
As a derivative of alizarine it possesses great fastness and 
| permanence, and is every way calculated to banish madder 

rom its uses in woolen dyeing and printing. It is admitted, 
indeed, that the new azo dyes (ponceau, orange, and tro- 
peoline) give more fiery, brilliant shades, but their fastness 
|in fullmg cannot by any means be guaranteed to the same 
| extent as that of alizarine. The use of alizarine carmine, in 
| addition to the love of the dyers for their old customs, had 
| to encounter the peculiar difficulty that in order to obtain a 

good article, thoroughly pure, dry alizarine must be em- 
loyed, otherwise brownish-red, dirty shades were obtained. 
| But the production of the color from pure alizarine is so ex- 
| pensive that it cannot compete with the modern azo colors. 
|S. Fischer, chemist at the alizarine works of Przibram & Co., 
| has succeeded in obtaining the pure coloring matter even 
from the worst alizarine in the market, and has thus paved 
| the way to its substitution for madder in woolen dyeing.— 
| Zeitschrift Textil-Industrie, 


CHARACTER OF ANIMAL FIBERS. 


Freers having an animal origin do not burn, like those of 
the vegetable kingdom, with a continuous flame, but ignite 
with a sort of fusion, and exhale a nauseating odor, similar 
to that of burning horn, while forming a carbonized ball on 
the extremity of the thread. Subjected to a dry distillation, 
animal fibers reject some tarry composition containing car- 
bonate of ammonia, which can be recognized by its peculiar 
odor and by its alkaline property of bluing litmus-paper. It 
is a gelatinous and albuminous compound, containing the 
following constituents: 


named by Hofmann and’ Geyger azo diphenyl blue. The| Hydrogen ..........2..s0eseeee 708 


name induline was first met with in the year 1871, and was 
applied by Knosp, of Stuttgart, to a blue dye which was to 


serve as a substitute for indigo. Subsequently Caro gave | 


the name ‘‘indulines” to all the color’ which are formed by 
the action of muriated amides upon amido azo compounds, 
with the elimination of sal-ammoniac. 


Instead of heating amido azo benzol with muriate of | 


| aniline in an alcoholic solution to 820° F., these two bodies 
|can be melted together in the dry state, when a melt of a 
| coppery luster is obtained, which on treatment with sul 
| phuric acid is converted direct into its corresponding sulpho 
acid. Latterly it has been proposed to obtain blue dyes by 
heating nitro Kennel with aniline, with the addition of dou- 
ble chlorides and a temperature of 320° to 356° Fabr. 
| The addition of double chlorides is, however, somewhat 
superfluous, as chloride of zinc alone serves the same pur- 
pose, and iron filings, as Wichelhaus and Dechend have 
shown, give good results. If instead of amido azo benzol 
| we employ its homologues, and use other monamines instead 
of muriate of aniline, we obtain a large series of indulines of 
the most various shades, from a pure-blue toa very red 
| violet. The indulines have acquired considerable impor- 
tance, and are especially used where it is desired to produce 
| shades resembling indigo, without the fire and the luster of 
| so-called aniline blue. 

In very close connection with the indulines rank the saf- 
franines, but whilst the former are produced by the action 
| of amido azo compounds upon muriatic amides, with elimi- 
| nation of sal-ammoniac, the saffranines are formed by the 
| reaction of amido azo compounds with amides, attended by 
| the liberation of hydrogen. It must, however, be noted that 
| neither pure aniline nor paratoluidine yields saffranines; 

orthotoluidine must be employed. 


Oxygen and sulpbur............ 2451=100-00 

Wool, as it is used specially, contains a notable proportion 

of sulphur, which will manifest itself under proper condi- 
‘tions. Thus, subjected to 148° Centigrade, wool will evolve 
sulphur readily; also on boiling it in water. 

It is the action of this sulphur which blackens the wool in 
high temperature, especially if brought in contact with some 
metallic substance, such as acetate of lead, protochloride of 
tin, or with any metallic surfaces. In a boiling solution of 
nitrate of lead, wool gets covered with sulphate of lead, an 
becomes instantly black. These facts are important to 
know for the management of the dyeing operations. Alkali 

|can remove the sulphur in the wool. In the great carpet 
factory of the Gobelins all the wool yarn in hanks is sub- 
jected for twenty-four hours to a milk of lime bath, after 
which to a chlorhydric acid bath, followed finally by a water 
washing. Animal fibers are sensitive to the action of caus- 
tic alkali. These agents must not be concentrated for wool. 
Carbonate of soda will not injure wool, but caustic soda will. 
Sulphuric acid concentrated decomposes silk rapidly, also 
, wool and hair; but diluted with water it produces some 1n- 
| teresting effects. For instance, any wool cloth saturated in 
\a sulphuric acid bath at 2° will suffer a considerable con- 
| traction, but will never be attacked by insects, Nitric act 
| produces a yellow tinge on silk, and on wool generating & 
yellow color called canthoproteic. There is a tendency to 
utilize this dyeing property in the trade, but it should be re- 
ected as injuring the chemical constitution of the fiber. 
he weak acids act well enough on animal fibers for dyeing. 
For instance, a solution of fuchsin with an alkali can dye 
‘red, while vegetable fibers could not give such a result.— 
| Le Jacquard, 
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PRISM WITH WIDE-ANGLED APLANATICS. 


THERE are several methods known of reversing negatives, | 
put the simplest and surest is indubitably the plate taken | 
with the help of a prism. As yet the prism is comparatively | 
little used—first, because the proper way of using it and | 
the service it is capable of rendering are not rightly under- | 
stood ; secondly, because the high price of the article renders | 
it difficult to obtain; and, thirdly, because prisms are seldom | 
properly constructed, their production, as Dr. A. Steinheil | 
informs me, being attended with much greater difficulties than 
the production of a lens. Thus, the glass must be perfectly | 
homogeneous, each of the three surfaces should be exactly | 
flat, and one angle of the prism should contain 90°, and each 
of the other two45". 
faces, A BC D, A B MN, and N MC D, should stand per- | 
fectly perpendicular between the planes, A D N and BM C 
—that is to say, that the prism should be free from pyramidal | 
faults (Fig. 1). Lastly, the prism should be centered against | 
the apparatus, ils aperture should be greater than that of | 
the lens, and should be movable centrically upon the screw 
of the objective, and move together with the latter on its 


axis. 
Although I have often seen in Herr Albert’s establishment 


the usefulness of the prism, I thought it was only suitable 
for pictures with half-tones, but not for those produced by 
lines, since in the latter the slightest deviation from the de- 
scribed conditions in the construction of the prism would 
cause a want of sharpness, which would at once render the 
negative useless, 

r. Steinheil has, he informs me, long labored to find a| 
method of constructing a perfectly-correct prism, and some | 
experiments with his prism which fits his wide-angled | 
aplanatics, Nos. 26 and 27, showed me that the direct copies | 
of pictures in line could not be distinguished as regards 
sharpness from those taken with the assistance of a prism, 
so that I can now recommend this way of producing re- 
versed negatives—not only of pictures in half-tone, but also 
in line; and so much the more so that the diameters of the 
newest wide-angled aplanatics are very small, and, therefore, 
allow of the employment of smaller and cheaper prisms. 

In placing the prism against the camera care has to be 
taken in two places that the latter does not impinge upon the 
space which ought to be left free for the passage of the light. 
Supposing Fig. 2 to give the horizontal section of the camera, | 
A BLM, and of the picture, J K, then the light from that | 
part of the object lying at J ought not to be prevented from | 
reaching the prism by the projecting corner of the camera, 
M. In the same way the rays of light must pass freely from 
Cand D, from X to A, and from X to B. This precaution is 
only necessary with short-focused, wide-angled aplanatics, 
such as Nos. 24 and 25. The higher numbers require both 
a greater distance from the object and a longer camera, so 
that this difficulty does not occur unless the camera be too 
wide. One may either make the front of the camera smaller 
or else lengthen the projection, C N D O (Fig. 2). 

* With regard to the placing and focusing, proceed as fol- 
lows: Once for all place the camera in a horizontal position, 
and the easel and the focusing glass perpendicular. Measure 


the height of the axis of the objective from the ground, and 


raise the picture (or other object) until the center is the same 
distance from the ground as the axis of the lens. It is well 
to mark this height upon the easel by a horizontal line across 
its breadth, and this may save future trouble. The face of | 
the prism, G H, is then placed by the eye parallel with the | 
object, JK. The operator then goes to the ground-glass 
plate at A B, and sees whether the picture is focused at the 
proper height—that is to say, whether the upper and under 
edges of the picture appear at the same distances from the 
upper and under edges of the ground glass (always supposin 
that the center of the lens is opposite the center of the groun 
glass). Should that not be the case, it is attained by turning | 
the prism with the objective on the axis of the latter until | 
the proper height is reached. 
It has yet to be seen whether the picture is in the middle | 
of the ground glass, measuring from the sides; if not, push 
the whole camera together with the slides backwards or | 
forwards until the image appears equally distant from the 
ht and left sides of the ground glass. 
f f it then appear that, though the center is sharply | 
Scused, the edges are unequally sharp, the fault is to be! 


found either in the objective or the board to which the ob-| leads the waste water to some convenient receptacle. Im- 
jective is fixed, or the ground glass not being oS am er- | mediately after leaving the outlet cock, R’, the water passes 


pa or to the length of the camera not 
y parallel with the breadth of the easel on which the object 
is placed. If, for example, in focusing one edge of the pic- 
ture sharply the camera has to be drawn further out than 
was required to focus the opposite edge, then the first edge 
of the object is more distant from the camera than the lat- 
ter,and soon. By experiment in this way the easel and the 
apparatus can be focused exactly once for all. If the ex- 
actly-focused image be not the proper size, the distance of 
the long side of the camera table from the objective must be 
altered. 


- If, in consequence of the use of the prism, or of the object 
It is further necessary that all three sur- | being too near the apparatus, a perceptible chemical focus | them at the same time, variations of the thermometer take 


should show itself, a simple ——— is enough to ascer- 
tain whether, after focusing the center, the ground glass 
should be moved nearer or further from the objective. 

In order to be able also to take photographs without the 
prism, it is a great advantage to have two sets of rails cross- 
ing each other at right angles, each carrying a table set on 


being perfect- | through a small crystal bell-glass, V, which permits the at- 


| tendant to see ‘that the passage of the water is going on 
|regularly. Each of the two boxes, B B’, is arranged to re- 
ceive a thermometer, TT’, the bulb of which is placed 
| directly in the line of the current. The boxes of the dis- 
|tributing apparatus employed in the first application of 
| these coverings were also arranged so as to receive a mano- 
|meter in addition to the thermometer. By means of this 
| arrangement it was possible to note both temperature and 
| pressure at the inlet and outlet of the apparatus. The ap- 
| paratus is very sensitive; for when the flow of the liquid is 
in the least modified by turning one of the cocks, or both of 


place instantly. To use the apparatus the patient is placed 
upon it near one of its longitudinal edges, the upper part 
reaching hisarmpits; when the covering is spread over him 
the edge which folds over is fastened to the other edge by 
means of hooks and eyes. The cock, A, being then opened 
for an instant, the siphon, E, is set in action, the cocks, RR’, 
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DUMONTPALLIER & GALANTE’S REFRIGERATIVE COVER. 


wheels. An easel is then placed in front of one of these tables 
(for-taking in the ordinary way), and another easel is placed 
against the long side of the other table (for use with the 

rism). The camera has then only to be transferred from 
one table to the other and pushed into the respective grooves 
in order to enable the operator to set to work at once with 
or withcut the prism, as may be desired. 

With regard to the exposure: that must be increased 
from a fifth to a fourth when a prism is used, according to 
the size of the latter. The apertures of the wide-angled 
aplanatics are very small, and, therefore, allow of the em- 
ployment ‘of small and cheap prisms. The numbers from 
24 to 27 are, when using a prism, sufficiently powerful even 
with the smallest stop; the higher numbers, however, under 
similar circumstances, require good light. Since line pictures 
are seldom etched larger than a page of an illustrated paper, 
Nos. 26 and 27 suffice in nearly all cases. With No. 26 | have 
produced sharp negatives 12X12 inches of pictures in line, 
and they have been produced up to 16 inches.—J/. Husnik, 
in Photo. Correspondenz. 


DUMONTPALLIER’S REFRIGERATIVE COVER. 


REFRIGERATION, as well known, is often resorted to in 
therapeutics, and especially in cases of typhoidfever. Dr. 
Dumontpallier has recently had made for use in the Hopital 
de la Pitié, at Paris, a new and remarkable apparatus, after 


are opened to their full extent, and the apparatus is in ope- 
ration. It may be readily seen that this apparatus may be 
used for the application of heat when necessary, by simply 
substituting hot water for cold in the reservoir. 


CHIAN TURPENTINE. 

So much interest has recently sprung up regarding this 
drug in consequence of its use in the treatment of cancer, 
and also with reference to the question of its purity as found 
in commerce, that a few words on its history and production 
may not be unacceptable to our readers. The source of 
Chian, Chio, or Cyprian turpentine is from a small anacardi- 
aceous tree or shrub, the Pistacia terebinthus of Linneus. 
Regarding the botany of the tree, we find, on the authority 
of the Pharmacographia, that the synonym of P. terebinthus, 
L., is P. Atlantica, Desf., P. Palestina, Boiss., and P. Cabu- 
lica, Stocks. Under the first-named form (P. Adlantica) it 
is found in Northern Africa, where it grows to a large size, 
and in the Canary Islands. The form or variety known as 
P. Palestina is found in Syria and Palestine, while P. Ca- 
bulica extends eastward to Beloochistan and Afghanistan. 
In the true form of P. terebinthus it is common on the islands 
and shores of the Mediterranean, and throughout Asia 
Minor. The plant varies in size from that of a shrub to a 
tree twenty to forty feet high. Hanbury says: ‘‘ The ex- 


treme varieties certainly present great differences of habit, 


DISTRIBUTING APPARATUS. 


designs by M. Galante. It may be described as follows: 
The covering is composed of rubber tubing of ,4; inch in- 
ternal diameter and 26 feet in length, wound backward and 
forward and inclosed between two sheets of cotton cloth, 
which are stitched together. (Fig. 1.) The two extremities 
of this tube are provided with couplings to connect them 
with the distributing apparatus. The latter (Fig. 2) is com- 
posed of two cocks, R R’, placed parallel to each other, and 
each connected with a metallic box, B. B’. One of the latter 
(D) is provided with a coupling to receive the tube carrying 
the water to the covering, and the other (D’) has a coupling 
to connect it with the tube leading the water from the cover- 
ing. Each of the cocks has also a coupling; to the inlet 
cock is fitted the tube which leads the water from the reser- 
voir above, and to the outlet cock is fitted the tube, 8, which 


as any one would observe who had compared Pistachia tere- 
binthus as the straggling bush which it is in Languedoc and 
Provence, with the noble umbrageous tree it forms in the 
neighborhood of Smyrna.” 

Regarding the history of this turpentine, it seems to have 
been well known to the ancients, being mentioned by Theo- 

brastus, Dioscorides, and others. The kernels were well 

nowrn to yield by expression the original oil of turpentine, 
a mixture of fatty and essential oils. The true primitive 
turpentine, which was the resinous juice of the stems and 
branches, was celebrated as the finest of all analogous pro- 
ducts, and preferred both to mastic and the pinic resins, 
Pomet, in his ‘‘ Compleat History of Druggs,” published in 
London in 1725, at page 209, under the head of Tespenting, 
writes thus: ‘‘ The first and dearest of all the Twrpentines 
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that of Chie, which flows from the Trunk and large Branches 
of a Tree of a moderate size, call'd the Turpentine Tree, which 

rows in the Isle of Ch#o, in Cyprus, Spain, and France. 

hese Trees bear green Leaves, with Flowers and Fruit, as ex- 
press’d in the Figure. As tothe Fruit, they are of two kinds, 
the one of the Size of our Nuts, and the Shape of Pistaches, 
and the other like the Juniper Berries. But as we have no 
sort of Trade either with one or the other, I shall say nothing 
further of them, but refer the Reader to such Books as treat 
of them. As for that which is the Turpentine of Chio, it 
ought to be of a solid Consistence, without any kind of 
Taste or Smell, of a white inclining to green, and the least 
subject to stick in the Teeth, or to the Fingers, that is possi- 
ble; and take care of the Pine-Wood Turpentine, which some 
sell for the true Chio Turpentine; which is nogreat Difficulty 
to tind out by its strong smell, and because it sticks to the 
Teeth. This 7urpentine is very little us’d in Physick because 
of its Dearness; but there are some curious honest Apothe- 
caries who make use of it upon most occasions.” 

It is well known that at the present time Chian turpentine 
is very difficult to obtain pure, and it would seem that in 
Pomet’s time the same difficulty prevailed. As it is now 
said that Venice turpentine forms the principal or perhaps 
only adulterating substance, so it would seem that the 
“‘pine-wood turpentine” referred to above was probably in- 
tended to apply to Venice turpentine; common turpentine, 
or Bayonne or Bordeaux turpentine being referred to 
later on in the same article. 

True or genuine Chian turpeutine is a resinous juice se- 
creted in the bark, and is collected for commercial pur- 
poses, chiefly in the island of Scio, either from spontaneous 
exudations or from incisions made in the stem and branches; 
from this latter process the juice, of course, flows more 
freely; it is nevertheless a very slow process, the tapping of 
the trees commencing in the spring, and the collecting being 


continued throughout the summer. As the juice exudes it 


either solidifies to some extent on the trunk, or trickles down | 
on to stones placed below to receive it. It here becomes so 
much condensed by the coldness of the night as to admit of 
being scraped off with a knife, which is done before sun- 
rise; the trunk is also scraped in a similar manner. In the 
course of its passage down the trunk the turpentine carries 
with it many impurities in the way of dirt, pieces of bark, 
and other foreign substances. To free it of these im- 
purities it is again liquetied by exposure to the sun, and 
passed through small basket-like strainers. The average 
annual yie«d of each tree is from eight to ten ounces, and a 
large tree does not give more than eleven ounces. The en- 
tire quantity annually produced in the island is said to be 
about 300 okes, or 850 Ib. In consequence of the small 
quantity produced, the substance is always somewhat scarce 
and dear, and is seldom met with in a perfectly genuine 
state. The authors of the Pharmacographia describe the 
Chian turpentine, as found in commerce and believed to be 
genuine, as ‘‘a soft solid, becoming brittle by exposure to! 
the air; viewed in mass it appears opaque and of a dull 
brown hue. If pressed while warm between two slips of 
glass it is seen to be transparent, of a yellowish brown, and 
much contaminated by various impurities in a state of fine 
division, It has an agreeable, mild terebinthinous odor, and 
very little taste. The whitish powder with which old Chian 
turpentine becomes covered shows no trace of crystalline 
structure when examined under the microscope.” The same 
authors state that ‘‘a specimen collected by Maltass, near 
Smyrna, in 1858, was, after ten years, of a lightish yellow 
color, scarcely fluid, though perfectly transparent, nearly 
of the same odor as melted colophony or mastic, and with- 
out much taste. We found it readily soluble in spirit of 
wine, amylic alcohol, glacial acetic acid, benzol, or acetone, 
the solution in each case being very slightly fluorescent. 
The alcoholic solution reddens litmus, and is neither bitter 
nor acrid. Two parts of this genuine turpentine dissolved 
in one of acetone deviate a ray of polarized light 7° to the 
right in a column 50 mm. long.” 

n the Kew Museum is a specimen labeled Chian turpen- 
tine, presented by the late Daniel Hanbury so long ago as 
1848; it is of a greenish brown color, almost solid, yet some- 
what sticky; it has a slight terebinthine smell, with very 
little taste, but sticks to the teeth most tenaciously. This 
specimen, which is at least thirty-two years old, differs, as 
will be seen from the specimens collected by Maltass, and re- | 
ferred to by Daniel Hanbury, already quoted. 

Notwithstanding that Chian turpentine, which, until quite 
recently, had become almost obsolete in medicine, is now at- 
tracting much attention, it is difficult to see how the supplies 
can be materially increased should a great demand arise.— 
Monthly Magazine. 


THE STORAGE OF ELECTRICITY. 


Can electricity be stored up, or, to use a more figurative 
expression, can electricity be bottled up, so that it can afterward 
be used in such quantities as may be needed, until at length 
the recipient containing it is entirely exhausted? It is from 
this standpoint that we desire to rapidly examine a few ap- 
paratus which permit us to boldly answer, Yes, on condition 
that it be well determined in advance to what degree this 
storage can be effected. We will begin with M. Planté’'s 
secondary pile, for this has, up to the present, given the 
best practical results arid furnished the largest nun.ber of 
applications, 


M. GASTON PLANT'S SECONDARY PILE. 


We need not describe here an apparatus well known to 
the reader, nor explain the theory of it. We will content 
ourselves in figuring (Fig. 1) an element of a primitive 
model, in which M. Plante has since substituted two narrow 
bands of rubber for the cloth which formerly separated the 
thin lead plates. Whatever be the source of electricity em- 
ployed, the pile stores up the electric current, and gives it up 
afterwards under conditions which are often entirely differ 
ent from those of the storage. 1. We represent herewith 
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| the form of electricity, but also an accumulation; and we 
|shall be able to produce calorific, magnetic, and other 


effects, which are incomparably more powerful than those | charge. 
rimitive current could furnish; although, it is | series. 


that the 
true, it will be for a much shorter time. This valuable pro- 
perty of the secondary pile bas been ably taken advant 
|of by M. Achard in his electric brake, and by M. Trouvé in 


j 
utilizing the mechanical work furnished by the i 
| which actuates the dynamo-electric machine caatinn ne 
oe 4§ represents several couples mounted in 
L, L’, L", L" are copper plates separated by insu- 
lating rings. The interspaces are filled with a solution of 
zinc sulphate; and the lateral tubes, d, allow the liquids to 
dilate. The charged battery is analogous to the Voltaic 


his polyscope. We ought also to mention the experiments | pile. Although the storage of electricity does not depend 


with electricity of bigh tension made by M. Plante with 800 
couples charged by a few Bunsen elements only. The 
| number of applications of secondary piles would prove im- 


here on the surface of the plates, but on the ntit 
zinc sulphate, yct since the electro-motive of 
ment is equal to that one Daniell element, and since the 


mense were it not for the inconvenience that we must now internal resistance must be great, it takes a pretty la 


Fie. 1.—PLANTE’S SECONDARY PILE. 


int out. 


number of elements to produce important results; and if 
there is a gain in the duration of the working of the pile 
without a renewal of the charge, it seems to us that it must 
be heavier and more cumbersome than a Planté’s secondary 
pile of equal power. 

M. @ Arsonval’s Voltaic Condenser.—At the very time that 
Messrs. Houston and Thomson were combining their accumu- 
lating battery in America (Oct., 1879), M. d’Arsonval, of the 
College of France, was studying the samc question with a 
view of increasing the accumulated charge in Planté’s see. 
ondary pile. In the note presented to the Académie des 

Sciences on the 25th of January, 1880, M. d’Arsonval de. 
scribed his secondary couple as being composed of a zinc 
and a carbon plate placed in a porous vessel filled with lead 
granules or dross, and the whole moistened by a concen. 
trated solution of zinc sulphate, If the couple is charged by 
a current passing from the carbon to the zinc, the zinc sait 
is electrolyzed ; the zinc is deposited on the zinc plate, per- 
| oxide of lead is formed on the lead dross, and sulphuric 
acid remains in a free state. The deposit of the oxidizable 
metal, zinc, is here then unlimited, and the oxygen may ac. 
cumulate in larger quantity, in the form of lead peroxide. 
| Manganese, silver, or copper may be substituted for the lead, 
| and also give good results, but nothing approaches the per. 
| oxide of lead adopted by M. Planté. Such is M. d’Arson- 
' val’s apparatus; and one couple containing two and one-fifth 
pounds of lead dross has been found capable of actuating 
|a small Marcel Deprez motor for four hours. In mentioning 
still another and analogous accumulator invented by Mr. 
Varley, and utilized in London for a system of electrical 


In a well constructed couple the storage is transmission of the time, we shall have passed in review all 


imited by the surface of the lead plates which constitute the apparatus known to the present time which allow of the 
their electrodes. Now, since the volume and weight of the storage or accumulation of an electric current proceeding 


elements depend on this very surface, it results that the, from a pile or from a machine. 
secondary pile, as regards the maximum work that it can’ doubt Gaston Planté’s secondary pile. 


The best of all is without 
The systems of 


furnish, is relatively a heavy and cumbersome apparatus. Messrs. Houston and Thomson and D’Arsonval have not yet 
These considerations led Messrs. Houston and Thomson to been put to the test, but it does not appear that they are to 


seek a new combination for ap electric accumulator in give better results. 


which the process of storage is entirely different. 


Houston and Thomson Apparatus.—These gentlemen under- ered impossible? 


ter res Must the — up of large quantities 
| of electricity in a small volume be for that reason consid- 
We think not; and when we consider the 


took to store up the current produced by dynamo-electric immense future in reserve for such a discovery, we cannot 


Fie. 2.—PLANTE’S SECONDARY PILE CHARGED BY A GRAMME MACHINE. 


machines, and to afterwards utilize it for telegraphs, bells, 
fire alarms, small-power domestic motors, etc. 
exhibits the principle of their storage battery, and Fig. 4 
shows a series of elements arranged in tension to produce 
greater effects. In Fig. 3,B is a copper plate connected 
with the binding screw, 5, and C is a piece of carbon con- 
nected with the binding screw, ¢. The vessel, A, containing 
the copper and carbon, is filled with a solution of zine sul- 
phate. E is a porous diaphragm separating the carbon from 
the zinc. If acurrent proceeding from a dynamo-electric 
machine traverses the apparatus in the direction, } ¢, the zinc 
sulphate will be decomposed, and metallic zinc will be de- 
posited upon the carbon, C; while in the lower portion of the 
vessel, A, there will be formed a concentrated solution of cop- 
per sulphate. The duration of the deposit or of the charge 


(Fig. 2) the interesting experiment which was performed by | 
MM. Planté and Niaudet in 1875, and which is one of the | 
most beautiful demonstrations of the unity of the physicat | 
forees and of their mutual transformations. A Gramme | 
machine with a Jamin magnet transforms mechanical work | 
into electricity, which, leet into a Planté’s secondary pile, | 
becomes stored up therein. If, after charging the couple, 
the machine be stopped, it begins to work again in the same 
direction, under the action of the current produced by the 
secondary couple, and transforms the electric current anew 
into mechanical work. In this experiment, the machine 
revolves with less speed than it did at the moment of chang- 
ing the couple, the latter acting then only as a reservoir; 
it is a storage. 2. If we connect a secondary couple with 


three or four Daniell elements, and cause this current to | 


pass for a few hours, there will not only be a storage of the 
chemical work of the pile reaching the secondary couple in 


THOMSON’S BATTERIES FOR 
STORING ELECTRICITY. 


Fig. 3.—Simple Element. Fig. 4.—Element in Series. 


is only limited by the quantity of zinc sulphate contained 
by the vessel, and by the thickness of the copper plate, B. 

here is thus formed a gravity element (analogous to the 
Calland element) capable of furnishing an electric current 
as long as the carbon is covered with zinc. It is unneces- 
sary to say that when electricity thus stored up is being con- 
sumed,zinc sulphate forms again and copper is deposited anew 
upon the lower plate, B. Messrs, Houston and Thomson's 
apparatus then is in reality only a Calland pile,.in which the 
‘zine which was transformed to sulphate is i 


say too much to encourage experimenters to enlist themselves 


Figure 3 in the subject, although it may, perhaps, prove a long time 


before they achieve success, 


HOW TO SAVE STRAWBERRIES IN A DRY, HOT 
SEASON. 


Tue editor of the Rural New Yorker tells his readers how 
he preserved his strawberries through a dry term, as follows: 

Just as our strawberries began to ripen, one season, a 
very violent, hot, southern wind prevailed, which dried up 
the ripening fruit and began to shrivel the green. Having 
an abundance of clean, coarse, water meadow hay ina stack, 
we took from this and spread it about three inches thick 
over the strawberry bed, and let it lie there till the evenin 
of the third day. ‘We then raked it off the outside row, an 
found the berries filled out large and full as in cool, calm 
weather. We picked the ripened fruit from this row, and 
the next evening raked off the hay from the second row to 
cover the first, and thus proceeded from day to day till rain 
fell and the weather became cooler. Then we removed all 
the hay from the bed, except what was wanted to mulch 
under the vines, to keep the berries clean from the ground. 

If the fruit of two rows were wanted, one for tea at eve- 
ning and the other for breakfast next morning, we raked off 
two rows, leaving one uncovered during the night, as it 
seemed all the better for getting the dew, and the berries 
were fresher and finer for picking in the morning than those 
were in the evening. 

Clean straw, we presume, would have been just as effec- 
tual as hay, and either of these, scattered thinly at night 
overa bed of strawberries, would preserve them from frost. 
It would be prudent for those who grow only a small patch 
of strawberries for their own eating to have a little straw 
or hay on hand with which to cover them in case of severe 
drought or frost. 


| 


, in waterproof, aud to make 


JAPANESE PAPER AIR CUSHIONS. 


JAPANESE paper air cushions are said to have some advan- 
tages over those made of rubber. They may be rolled into 
a package of smaller dimensions when not In use; they — 
not stick together as rubber does after it is wet, and for and 
lows they are better because they have no odor, The 
strength is marvelous; a man weighing 160 pounds may 
stand upon one without bursting it. They are said to be 
excellent life preservers. 
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WIRE ROPE CABLE APPARATUS. 


Tue use of wire rope in place of hemp hawsers and rig. 
ging on board ship has of late years become very general, 
and the substitution of wire rope for chains in mining opera- 
tions is equally well known. It is therefore somewhat sur- 

ing to find that, with a few exceptions, the system of 
working ships’ anchors with chain cable is still in vogue, 
although the use of chains has been found impracticable for 
such operations as the lifting of sunken vessels. There is no 
doubt that the advantage by a heavy chain cable of 
adding to the holding power of the anchor, and the facility 
of increasing that holding power on emergency by paying 
out extra length of chain, is of = value; but the holding 
of a ship by a large amount of dead weight lying upon the 
surface of the ground, as in the case of a chain cable, is an 
unmechanical and imperfect device. The requisite holding 
power is obtained by the combined action of a comparatively 
light anchor, which performs its work b ping the 
ground, and a comparatively great weight of chain, which is 
of little service in proportion to its weight or in proportion 
tothe anchor. If, however, the weight and size of the an- 
chor be increased so as to give the greatest holding power 
required under any circumstances, and its attachment made 
by means of a comparatively light wire rope, the combined 
weight of wire rope cable and anchor is much less than the 
combined weight of chain cable and anchor, and the facility 
for handling is thereby much increased. Again, it may be 


said that steel wire rope has a weight of about one-seventh 


on the port side, is 6 in. in circumference, 150 fathoms long 
in one continuous length, and, weighing 43 cwt., a 
breaking strain of 90 tons. To work the anchor on the star- 
board side ordinary 1§ in. chain cable 150 fathoms long. 
—s. 195 cwt., and with a proof strain of 47} tons, 8 | 
fitted. The stowage of the chain cable is effected in the | 
usual way by passing it as it comes off the capstan (the | 
lower part of which is fitted for the chain cable only) into 
the chain locker in the hold. The wire rope is hove up by 
means of the grooves on the upper part of the main capstan, | 
and the corresponding grooves of the sister capstan placed | 
forward, and which is made to revolve with the main cap- | 
stan by means of geared wheels situated below the deck. | 
This sister capstan is inclined at an angle to the main cap- | 
stan, so that the wire rope when a round in the form 
of a figure 8 may not chafe against itself, and may work 
without the necessity of surging. a olding 
nippers securing the wire rope by friction while the ship is 
at anchor are shown a little forward of the foremast, and 
also in the eyes of the ship, When the anchor is being let | 
out, the wire rope runs direct from the reel on the lower 
deck ey the nippers and hawse pipe. The gear was | 
made and fitted on board the Eclipse- under the inspection | 
of Mr. Flannery on behalf of Messrs. Bullivant, and we un- | 
derstand that on the trial the working was in every way 
satisfactory, giving the impression to those concerned that 
the use of wire rope cable with similar apparatus would be- 
come very general. 

We also annex illustrations, Figs. 3 and 4, showing the ap- 
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BULLIVANT’S WIRE ROPE CABLE APPARATUS. 


only of that of chain cable of equal strength, without taking 
into account the almost perfect uniformity of strength 
throughout its length, which is by a wire rope of 
80 threads, in comparison with a chain which is liable to a 
defective weld in every link, 

The usual method of stowing chain cable in a locker in 
the forward part of the ship is rendered necessary for fa- 
cility of working, but it necessitates the placing of a large 
weight in a position in which the vessel is least water borne, 
and in which the strain upon her structure is therefore very 
great. The position of several tons of chain cable so placed 
may often be injurious, more especially when pitching in a 
Seaway. On the other hand a lighter cable, stowed further 
aft, may be used when wire rope is applied, because: from 
its quietude of working while running out, it could be led 
over any convenient length of deck and stowed amidships 
on a reel placed in some convenient position. 

Wire rope applied as a cable having been in use satisfac- 
torily for six years on board the Valorous, and on board 
two of the London, Chatham, and Dover Railway Com- 
pany’s channel steamers, the Admiralty decided to fit it to 
the Eclipse,and we annex illustrations, Figs. 1 and 2, show- 
ing the appliances for working it which have been fitted to 
this ship. The Eclipse is one of the earlier specimens of 
the corvette class that have been recently so multiplied in 
the navy, and the main capstan is therefore placed on the 
upper deck, and the reel for stowing the wire rope cable on 


the lower deck, The wire rope is fitted to work the anchor 


paratus for working Messrs. Bullivant’s cables as designed | 
for the Peninsular and Oriental Company’s 8.8. Pekin. In | 
this case the capstans are worked by steam power, and are | 
so arranged as to occupy very little deck room.—Hngineer- | 
tng. 


| 


THE quantities of wool imported into the United States | 
during the past six calendar years, compare as follows, in | 
round numbers: 43, 55, 4444. 42, 4834, and 39 million | 

yunds, in 1874, 1875, 1876, 1877, 1878, and 1879, respect- 
ively. The average for the six years is 45,000,000 pounds 


per year. 


| 


Tue Advocate of San Luis Obispo, California, says that | 
a petrified shark has been found at the La Panza gold dig- | 

ings. It weight is about 200 pounds, and it is six feet in | 
ength. Parts of the nose and tail were broken off when it | 
was taken from the ground, and its original length was about 
eight feet. It is also reported that a petrified whale, some 
forty feet in length, is imbedded in the side of the moustain 
whence this relic was taken. 


| 


An Iowa farmer estimates that the profit of raising one 
two-year-old shorthorn steer for market is equal to that on 
eighteen scrub steers, which have to be kept three years be- 
fore they are salable. 


DISTILLING AND HOISTING MACHINERY FOR 
SEA-GOING VESSELS. 


At a meeting of the Society of Engineers, London, a 
paper by Mr. Hamilton Weldon Pend was read on the 
above subject. 

The branch of engineering dealt with in this paper, though 
less important than some others, is still useful to a maritime 
nation, and as it possesses some features peculiar to itself, 
the author thinks a short description of its appliances may 
prove interesting to the society. At first sight the title of 
this paper might be taken to denote two different subjects; 
but such is not really the case, because, as will presently be 
shown, though the class of machinery with which this paper 
deals is eoually divided into independent arrangements, still 
the hoisting machinery is often combined withthe distilling 
eaten. The author regrets that he has been unable to 
obtain diagrams or particulars from more than two firms be- 
sides the one with whom he himself, several years ago, ac- 
quired his own knowledge of the subject. 

Sea water distillers either resemble those used for other 
pu , consisting of a worm in a tank, or else they are 
ordinary multitubular surface condensers, the steam passing 
through the tubes, and the condensing water circulating 
through a tank containing them. Fig. 1 shows a Graveley’s 
distiller, capable of yielding 80 to 100 gallons per day of ten 
hours, and suited for a ship of from 1,000 to 1,500 tons. 
This diagram illustrates the distiller combined with the cook- 
ing hearth, which has two 14 in. ovens, ahot plate, and at 
one end a copper or iron boiler unequally divided by a par- 
tition, the largest part for soup, etc., the other making tea. 
The distiller here consists of a plain square boiler, some- 
times with one cross tube in it deongat into the hearth, 
being supported by two angle irons riveted to its sides. 

The front of the hearth is dipped down over the fire door, 
as shown, to admit of a water gauge. A grate and ash pit 
are in the hearth beneath the boiler, and the flue is taken off 
either inside past the oven, or outside the back to the up- 
take. Hence the process of cooking and distilling may go 
on either together or separately. In smal] hearths but one 
distiller is fitted on the boiler, but on large hearths a pair 
are provided. Distillers for such hearths consist of acylinder, 
either of copper or galvanized iron, 10 in. to 12 in. in 
diameter, and 18 in. or 20 in. high. It has a tube plate care- 
fully soldered or brazed a little way from each end. Up the 
center—diagram 2—is a tube, A, of three or more inches in 
diameter, whose lower end projects some inches below the 
cylinder, passing through a plate which forms the bottom 
of the cylinder, situa some 2 in. from the tube plate. A 
number of % in. tubes, C C, are fixed between the tube 
aes into which they are soldered or brazed ; the condenser 

covered with a dome top, A supply of cold water from a 
sea cock, where the hearth is below the water line, and 
where above the water line pumped for the purpose, is circu- 
lated through the cylinder outside the tubes. The steam 
rises from the boiler through the central tube above the 
upper tube plate, and then returning through the small tubes 
is condensed. The fresh water thus produced is recetved in 
the bottom chamber, B, and is drawn off to the store tanks 
by gravitation or pumping. The same stand pipe conveys 
away the circulating water, and also supplies the boiler, 
cocks, E F, being fitted to regulate both. These distillers 
are sometimes made separate from the bearths. 

Fig. 2 illustrates a larger apparatus, consisting of a hori- 
zontal donkey engine, with a condenser at its end. The 
cylinder is 4 in. in diameter with a stroke of 5 in., the 
plunger 8 in. in diameter. This will distill from 500 to 2,000 

lions per ten hours. The condenser, K, is 2 ft. 10 in. 

igh over the dome, with an outside diameter of 1 ft. 3 in. 
It contains sometimes simply a worm, but more often a 
cluster of 34 in. tubes, as in the condenser lasi described. 
Steam is supplied by a return tube boiler, eitber flatsided or 
cylindrical; the flatsided boiler is usually 4 ft. in length, 4 ft. 
6 in. in height, and 2 ft. 9 in. in width, with one fire tube, 
twelve or fourteen tubes 244 in. diameter, and one steam box; 
the cylindrical boiler is 3 ft. 9 in. by 5 ft., with one fire tube 
1 ft. 9 in. in diameter, and eighteen or twenty return tubes 
214 in. in diameter; it has two steam boxes 1 ft. 9 in. 
in diameter by 18 in. high. — water gauge is some- 
times fitted on the lower part of one of the steam boxes; the 
steam does not enter it direct, but through a tube from its 
fellow, as some provision against priming, for, if any takes 
place, it will becaught in the second steam box—and its 

resence detected by the gauge—from which it can be 

lown out. The steam from the boiler passes in at A and 
flows to the valve chest, which is provided with a regulator 
of its own; at B on the condenser is a cock through which 
steam can be admitted direct to the condenser. “The exhaust 
steam from the engine passes through the pipe, C, to the 
condenser, furnishing its quota of distilled water. The en- 
gine works the circulating pump and the suction is shown 
at D, with a small air vessel. e delivery from pump to 
condenser is at E at the bottom of the condenser; the screw 
union for the out delivery is at F; the water from this union 
is brought into service in case of fire, for washing decks, or 
any other requirement. The feed pump is at G, and the 
fresh water runs at H. 

In a larger distilling apparatus, the engine is mounted on 
atank containing the. condensing tubes, which, with their 
plates, are secured to the door, and can be withdrawn when 

uisite. The ieading dimensions of this engine are: 
eptieden, 7 in, diameter by 10 in. stroke; pump plunger, 4 
in. diameter by 10 in. stroke. The condenser consists of 
eighty tubes, 3 ft. 10 in. in length by lin. outside diameter 
between plates, giving a total external surface in round 
numbers of 1 ft. per tube. The external size of the con- 
denser casing is: Length, 4 ft. 9 in., width, 1 ft. 11 in., 
and height, 1 ft. 54¢ in. The steam is caused to traverse the 
tubes in sets, moving twice forward and once back by de- 
flectors in the tube plate covers. On the end of the crank 
shaft is mounted a pinion 7} in. diameter, fifteen teeth 1,% 
in. pitch, gearing into a spur wheel of sixty-eight teeth ai 
in. wide, and a pitch diameter of 2 ft. 9% in. ; this is mounted 
on a shaft, 2§ in. diameter, running across the ship’s deck- 
house, so as to have the bitt ends clear of its sides. On this 
shaft is a winding barrel, of 3 ft. in extreme length, and 2 
ft. 7 in. on the barrel, which is 6 in. to 7 in. in diameter. A 
brake and clutch gear js provided; bitt ends forsundry pull- 
ing and —— are fitted at the ends of the shaft, the latter 
being supported by A frames bolted to the deck or to the 
coamings of the deckhouse. On one of the bitt ends is a 
chain wheel, and a pitch chain is Jed from this to the wind- 
lass to weigh the anchor, and it is also used to work the deck 
pumps when needed. A clutch is fitted to the spur wheel, 
so that if the engine is only making fresh water the main 
shaft spur is put out of gear with the shaft. The boiler to 
work this engine may be 8 ft. 9 in. in diameter, 5 ft. in 
length, with twenty tubes of 24 in. inside diameter, a fire 
tube of 1 ft. 73¢ in. diameter, and a grate 24¢ ft. in length 
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by about 4 square feet area. Assuming this to burn 20 Ib. | and 2,000 tons have; a double set of powerful spur gear is 


of coal per foot per hour, and to evaporate 9 lb. of water per 
pound of coal, it would give, neglecting waste, seventy-two 
gallons of fresh water per hour. The door of the condenser 


is secured by studs and nuts, a guide for the piston rod is! 


provided beneath it, and a gun metal ‘‘ eye lug” is bolted to 


the crosshead and works on the guide. The pressure of steam | 
The water, of course, is filtered sub- | 


jis usually about 45 Ib. 
quently, but the Graveley system did not include special ap- 


pliances for aerating the fresh water, the patentee arguing | 


| fitted to it, the windlass spur being a sort of ring with an 
| octagonal center, which embraces the end of the port side 
| of the windlass. Iron bearings bolted to the carrick bitts 


carry the inner ends of the first and second motion shafts— 
B and O—the outer ends being borne by a frame secured to 
the deck. The windlass spur is 3 ft. in diameter, the pinion 
94¢ in. in diameter, the pitch of teeth 1}§ in., and pinion 7 
in. diameter. A clutch gear, F, places the windlass under 
independent control; is the chain wheel taking the 


that, as air was pumped into the boiler with the feed, it! power, 


through a suitable pipe. Messrs. Chaplin's patent aerator is 
shown at N. It consists of a sort of cup, the top rim of 
which is perforated with holes. This is inclosed by a ring 
also perforated. The supply of air can be regulated by shift- 
ing the ring, so as to make two sets of holes more or less coin- 
cide, 


An apparatus for use on land is made by the same firm, 
and such an apparatus, if provided with a boiler capable of 
burning any vegetable substance available, would be a most 
valuable machine in some wild and new countries. It is 
well known that there are wide tracts in the Australian Bush 
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must pass off with the steam, and that the subsequent filter-| _ Fig. 5 illustrates a distiller by Messrs. A. Chaplin & Co., 
ing, storing, and pumping into tanks also aerated it. Glasgow, with a donkey circulating pump attached; the 
Fig. 3 illustrates another and still larger engine by Messrs. , steam is admitted at K to the condenser, and at B the re- 
Graveley, fitted on board the Australian liner Hydaspes. | sulting fresh water passes into the filter, J. The steam to 
Generally it is similar to the engine last described, save that | work the circulating pump enters at B; the waste steam can 
it has two cylinders, a link motion, and has pumps vertically | if desired be conveyed to the condenser through the pipe, C. 
arranged at end of condenser, and the several parts are | The circulating water is pumped into the condenser at D, 
marked on the diagram. and escapes at E by a three-way cock, so that it can be sent 
It has been said a chain was led from the chain wheel to | overboard, or used through houses for general 


HOISTING AND SEA-WATER DISTILLING MACHINERY. 


purposes, 
the windlass. Fig. 4 shows a windlass such as ships of 1,500 | The distilled water, ready for use, comes out of the filter 


4 


al 


aS 


where the water is co brackish that it is very unwholesome, 
either for animals or human beings. There such a machine 
would be invaluable. It consists simply of a vertical boiler 


or condenser and inclosed worm, a donkey circulating pump 
and a boiler feed pump to supply the boiler with water. The 
whole is mounted on a frame and wheels for transport. 
Fig. 6 illustrates Messrs. Chaplin’s improved steam winch; 
unlike the familiar diagonal machines, it will be seen to be 
horizontal, and the general arrangement is so clearly shown 
that a detailed description is not necessary. 
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Messrs. Robertson, Osborne & Co. manufacture a hori-| ram rod. The cooling water is drawn from sea, and this suc- | life in cases of disaster at sea, if fitted in aship’s life or other 


zontal steam winch shown in the accompanying drawings, | tion pipeis generally led along deck in a covered gutter to fore | boat, he is not aware that any such has ever been constructed, 


Fig. 7. The drawings are respectively a side and a front | peak, where it is connected to ship's side by a sea cock, and is | 
elevation of their horizontal steam winch. They have a/ discharged into distiller, and after doing its work overflows | 
couple of 6 in. diameter cylinder 10 in. stroke, the lap of | over ship’s side. A coupling is attached to this pipe outside 
valve being | in. and the lead ,y in., and are regulated by | of deck house, so that a hose can be connected and the over 
the ordinary link motion. The gearing is wheel and pinion, | flow water used for washing decks or assist in case of fire. 
first power being 5 to 1, with a pitch of 1 in., and the | The feed is taken by the small pump from the circulating 
second power 2 to 1 with a pitch of 14¢ in., thus represent-| water in distiller, partly warm; the steam is supplied to the 
ing 16 to 1 when working double parchase, and are con- | donkey through a pipe, regulated by a wheel valve, the ex- 
s‘ructed to lift 8 tons single purchase, the power being haust passing into funnel. The extension through the deck 
changed by jaw clutches and the usual levers. They are | house is provided with warping ends carrying standards 
provided with powerful friction brake chain barrels 12 in. | and couplings and chain wheels to windlass and ship 
diameter and 2 ft. 10 in. clear of brake wheel, warping ends | pumps. 
and chain wheels to windlass and pumps. All shaft jour Coming now to the application and working of the fore- 
nals are bushed with brass and capped, so that they can be going machinery. For loading or discharging cargo at a 
lined up and generally overhauled with ut interfering with | quay side the fore or main yard of the vessel is braced 
the fixtures of the machine, connecting rods top and bottom | ever the quay at a convenient place, and a block fixed at 
being coupled with bolts and brasses, valve spindles passing | the yard arm, through which a rope is rove; this is led 
through back of valves and secured with double nuts, the | through a snatch block to the winding barrel. If a bale is 
copper pipes with stop va:ve connecting cylinders being | being shipped from the quay it is hoisted above the bul- 
flanged to valve casing and not to door, so that the valves warks of the vessel by the yard rope. A hatch rope rove 
can be examined without breaking pipe joints, the exhaust | through a block suspended between the masts is then hauled | 
steam and water formed in cylinders at starting passing into | taut, and held by one or two turns round a cleat or bitt, the | 
pipe cast in sole plate and then over ship's side by malleable | engine slacks off its rope, and the center of suspension is | 
iron pipe and coupling. The total deck space occupied over | gradually shifted to the hatch rope, the bale swinging diagon- 
all is 4 ft. 6 in. by 6 ft. 9 f., that is, from end of cylinders | ally down and inboard, when the man tending the hatch rope 
to outside rim of crank disk and across cylinders. This is | lowers the bale into the hold. For discharging cargo the 
a little more than ts faken up by the diagonal type, but the reverse is the action. 
great advantage accrufng not ofly to the winch itself but to| Coming to a few details of performances of machines. A | 
the ship’s decks from the center of piston strain on crank | boiler, 4 ft. 6 in. in diameter, of the return tube type, uses 
and center of barrel left being nearer the sore plate or hold- | 2 ewt. of coal per hour, or 1 ton per day of ten hours. Be- 
ing down center amply compensates for the extra space re- | sides this should be included 44 ewt. to get up steam and one 
quired, the winch and decks lasting longer and giving more | and a balf hours’ standing at meal times, or eleven and a 
satisfaction to all parties. In diselfarging carge this size of | half hours in all—second quality Welsh coal being used. 
winch is considered equal to fifteen men, and will load or| The Australian liner, Ethiopian, was fitted with such an en- 
discherge 20 tons per hour of pig iron or other slung goods | gine, with a boiler 5 ft. by 8 ft. 9 in. The coal burnt was at 
of this class, and bale goods, such as linen, cotton, etc., at | the rate of 244 cwt. per working hour, and in fifty such hours 
the rate of 40 tons per hour, and requires 20 to 25 ewt. of | 2,000 tons of cargo were shipped. On board another ship 
common Scotch coal per twelve hours’ constant work with | in the same line 1,800 tons were shipped in forty-seven hours. 
a pressure of 40 Ib. to 45 1b, steam, and will take about thirty | On the Yorkshire 1,345 tons of general cargo were shipped 
men to lift anchor with, say, 45 fathoms of chain. A ship | in fifty-eight working hours. The Great Victoria discharged | 
of 1,000 tons can be managed with three hands less, but 600 bales of wool in five hours by using a large double fric- | 
speed being the great object the same number of hands are | tion winch with cylinders? in. in diameter and 10 in. stroke, 
generally kept. For a 1,000 ton ship this size of winch is | a boiler 7 ft. long by 4 ft. 6 in. diameter; the coal burnt was 
ample, but for over this tonnage for heaving anchor a 7 in. | 1°¢ cwt. per hour. As to cargo weights, a hogshead of 
cylinder winch is preferable. | Sugar weighs 18 cwt.; three of these could be lifted at 
Fig. 8 is a side elevation of ships’ steam deck cranes built | once, and 500 tons could thus be cleared in nine working 
by the firm, and these cranes are specially arranged for load- | hours by steam power. In reference to hoisting gear, the 
ing and discharging ships, especially where the cargo has to rope employed is usually a 3 in.; when all wound up there 
be loaded or discharged from lighters, a method very gener- would be about one and a half layers on the barrel, which, 
ally adopted in foreign ports; with aslight modification they | taking the coil round the barrel to be 2 ft. on a barrel 3 ft. 
are suitable for wharf, railway, and general purposes, in in length, thirty-four coils added to seventeen second coils 
which case they can be made portable or fixed, all being ar- | for the half layer furnishes a total lift of 100 ft. This limit 
ranged to hoist, lower, or turn round separately or simulta- is seldom arrived at in general work, but is useful if a pur- 
neously as desired. As per drawing they are fitted with a chase block has to be resorted to, or under other particular 
pair of 6 in. diameter cylinders, the gearing and general de- | circumstances. The heaviest usual load on such a rope is 
tails being same as steam winch, the slewing and miter | 35 cwt., but this, as in the case of the sugar hogsheads, 
wheels being of malleable cast iron, and center column or | is sometimes exceeded. 
spindle of sulid forged iron extending to lower deck, where| Referring to speeds of machinery, taking the engine, Fig. 
it is received by a strong step plate, the top part of column 3, as an illustration, when distilling it would work about 
being bored out and forming a steam passage to cylinders. forty to sixty revolutions per minute; when employed, as 
They are arranged for same lifts as the winches, 3 tons single is sometimes the case, doing heavy pulling and hauling in 
purchase, and are sometimes placed in center of ship and setting up rigging or heavy work in working the ship, it 
sometimes to port or starboard. The jib is of red pine with | would be regulated to run slowly according to requirement. 
iron sockets, Whilst weighing the anchor it is usually worked very fast, 
Fig. 9 is an elevation of Brown's patent fresh water con- say 150 revolutions; this would rotate the main shaft say 
denser, A being the outside casing or dome inclosing the thirty-four times, which would also be the speed of the first 
group of condensing boxes, B B is the worm chamber, C the motion shaft at the windlass, and it, gearing about 5 to 1 
filter or charcoal chamber, D the inlet aerators, and P and | with the second motion, would rotate it in round numbers 
O the outlet aerators. Fig. 10 is a sectional elevation seven times a minute. This again gearing a pinion to the 
through A BC D and K, the combined group of boxes, A | windlass spur at a ratio of about 344 to 1, would give it two 
BCD EF G, and the two port doors, H Hand K K, form- revolutions a minute. If the ship were anchored in thirty 
ing the connections and passages from box to box. fathoms of water and had out ninety fathoms of cable, the 
Tn using this apparatus the steam at 25 Ib. to 301b., which | anchor could be brought to the cathead in 30 min. with aj 
generally gives the best results, enters at D the inlet aerator, | Windlass of 3 ft. in diameter, over the whelps at their largest | 
and through a pipe to the series of condensing boxes, as 5 
shown by the arrows, where it is completely condensed, and | point. = 30 min. The 
then into cooling worm tinned outside and inside, where it | 9x2 
is cooled down, and passed into the filter chamber, C, perco- | speed of the winding barrel of an ordinary winch is from 
lates down through charcoal on the one side of center plate, | twenty-five to thirty-five revolutions per minute, taking as 
M, and up the gravel on the other side, and is run off to an example a friction winch having a pair of cylinders 7 
ship's tanks through a cock, E. A small test cock is pro- | in. diameter by 10 in. stroke, pinion diameter or pitch circle 
vided so that the man in charge may test the water before 5‘¢, driving a spur 3615 pitch diameter, gives a ratio of 
it goes to the ship’s water tanks. Connection issupplied by | about 64g to 1; this, at thirty revolutions of the barrel, gives 
steam donkey pump drawing from sea, the discharge pipe | a speed of pinion shaft and cranks of, say, 200 revolutions | 
being flanged to worm chamber, F; the cooling water passing per minute, though this is often exceeded with light goods. 
from this chamber enters the dome chamber, A, when it | This gives a piston speed at 1°66 per revolution of 382 ft. 
circulates among the condenser boxes as shown by the water | per minute. Such a winch would have a return tube boiler 
line, and is discharged over ship’s side or coupled to hose | 7 ft. long, and 4 ft. 6 in. diameter. Fig. 12 shows portions 
and led to any part of the ship. These distillers are made of a clutch winch, and explains itself. 
any size, the general size being No. 1, to make 12 to 15 gal- Turning now to distillation, allowance of water, etc., the 
lons per hour; No. 2, to make 25 to 30 gallons per hour; Board of Trade allowance of water, exclusive of that used 
No. 8, to make 4) to 45 gallons per hour; and No. 4, to | for cooking, per adult is three quarts per day.* The fol- 
make 80 to 85 gallons per hour. They are passed by the , lowing is quoted from the regulations of her Majesty’s trans- 
Board of Trade, the allowance being from six pints to one | port service, to be observed in respect of all ships employed 


Thus 30 fathoms = 540 ft. 


nor has the thing apparently attracted any attention; the 
only person who ever discussed the question with him being 
the Rev. Mr. Berthon, inventor of the collapsing life boat, 
The second point the author would refer to 1s as follows: 
All engaged in the Australian trade are often pyt to delay, 
owing to what is called the calm belt of from three to 
twenty miles, situate between the northern and the southern 
trade winds; often here a ship that has made before a rapid 
progress loses days waiting for any slant of wind to take 
her out of this region of calm. The author has heard of two 
liners in sight of each other at this belt for more than a day 
both becalmed, wien one got a lucky whiff that tock her to 
the next trade, while the other was left for two days after 
her. The author believes efforts have been from time to 
time made to utilize the steam winch or distilling engine in 
some way to move the ship on, and he himself designed an 
engine that could be disconnected from the distiller, and, 
with its boiler, be placed in a boat and sent ahead to tow, 
—The Engineer. 


WHEAT AND HOW IT SHOULD BE PREPARED. 


In our engraving, Fig. 1 on each side shows the epicarp, 
or outer cout of longitudinal cells; Fig. 2, the mesocarp, or 
inner coat of longitudinal cells; Fig. 3, the endocarp, or coat 
of transverse cells, commonly called the ‘ cigar-coat.” 
These three are the fruit-couts. Next to these three layers 
come the two seed-coats, shown by Fig. 4 and Fig. 5, and 
known as the festa and tegmen. Fig. 6 shows the perisperm, 
or layer of gluten sacs, and Fig. 7, endosperm, or irregular 
cells of starch and albumen bodies. At Fig. 8 the germ is 
shown, and at 9, the hairs of the berry. 

Now, briefly, low milling, or the ordinary flat grindin 
process, proposes to extract from this delicate structure al 
its flour-making constituents by one process, preceeding to 
crush and press it by the application of power. One thing 
must be the inevitable result of such a method of procedure. 
If the flour (starch and albumen) is to be free from admix- 
ture with particles of the bran coatings, the pressure must 
be so slight as not to pulverize the coatings to any extent, 


A GRAIN OF WHEAT. 


and, therefore, much of the starchy and albuminoid material 
must be left adhering to the fragments of the bran, which 
is merely broken or disrupted by the light pressure. On 
the other band, if pressure is applied sufficient to free all 
the starchy and albuminoid particles from the adhering 
fragments of bran, the latter must be abraded and partially 
pulverized, and this, while giving a large yield of flour, 
mingles with it particles which not only discolor it, but de- 
teriorate its baking qualities; for it is clear that what are 
known as “‘impurities” in flour when present in any con- 
siderable amount, as they are in most flours, prevent the 
bread from ** rising ” readily. These are the two horns of 
the dilemma in low milling. Only a very small yield can 
be obtained, if, in milling, regard is paid to the structure of 
the wheat berry; and per contra quality is sacrificed if yield 
is obtained. Of course, the two can be compromised by a 
middle course; but every system of flat grinding must neces- 
sarily partake of the two results above named in some de- 
gree. Not until some process of entirely unbranning the 
wheat berry is discovered will flat grinding be able to secure 


gallon for each person, according to the climate the ship is 
to trade in. 

Fig 20 isa view, with deck house in section, of this firm's 
general method of fitting the steam winch, boiler, distilling 
apparatus, donkey, circulating, and feed pumps, in sailing 
ships. The steam winch is horizontal geared, with a couple 
of 6 in. cylinders, and is in every respect as detailed in Fig. 
7, and on board ship is set on wooden chocks, and bolted to 
deck, the space between the chocks beneath the winch being 
filled up with cement. The boiler is 8 ft. by 4 ft., with two 
14 in. solid welded cross tubes, with the usual doors and all 
mounting complete, inclusive of Governmeut safety valve 
and Salter’s relief valve, pressure gauge, check valve for 
feed, steam, scum, and blow down cocks, as also an im- 
proved prime preventer, so that it is impossible for any brine 
to pass into the distiller along with the steam to be con- 
densed. It is provided with a cast iron sole plate orash pan 
bolted to deck and run round with cement, as is also the 
whole of deck house floor. The safety valve is arranged to 
vlow off at 45 Ib., boiler having been tested to a water pres- 
sure of 100 )b. per square inch. The steam pipe is flanged 
to the blow down pipe, which again is flanged tu the over- 
tlow pipe from the distiller, and discharged over ship's side. 
The distilling apparatus, Brown's patent, as described above, 
is guaranteed to make from 40 to 45 gallons per hour fresh 
water from sea water. The combined double action circu- 
lating and single action feed steam pump is specially adapted 
and arranged for the purpose, the water barrels, chambers, 
valves, etc., being of solid brass; the ram in the circulating 
pump is 2% in. diameter, and 6 in. stroke, and draws from 
sea and circulates cooling water through distiller; the 
plunger of feed pump being 1/4 in, diameter and same stroke 
as the other, being driver by a stud fixed to main piston and 


, by the Admiralty as transports, hired troopships, troop 
freight ships, convict ships, or store ships: ‘‘ 1st June, 1866. 
Minimum allowance of distilled or filtered water per day 
per individual, inclusive of cooking, six pints out of the 


tropics and one gallon within them. To suffice for all pur- | 


poses.” Referring to the expense of fuel for distillation, the 
following may be given: In one case 30 gallons an hour, or 
300 in ten hours, was produced by the consumption of 4 
cwt. of coal, equaling about 7 lb. of water evaporated per 
pound of coal, though it must be observed that allowance 
for a second-class coal on the one hand, and the improba- 
bility of the amount of distilled water being anything like 
a close test of evaporation on the other, a higher evaporative 
result might have been actually obtained, but the author 
only gives the figures as quoted from his own notes supplied 
by authorities who had worked distillers at sea. In another 
instance 34¢ cwt. of Welsh coal distilled 350 gallons of water. 
Then, again, on board an Australian liner the production of 
water per day on the voyage to Melbourne was 1,600 gal- 
lons, from thence to China 1,800 gallons, voyage home 1,400 


gallons. The foregoing data, coupled with the fact that} 


ships having a duly certified distilling apparatus on board 
can sail with only one-half the quantity of fresh water on 


| board otherwise required by the Board of Trade, which is) 
stored in tanks containing usually 300 gallons each, will | 


enable those interested to judge for themselves of the economy 
of fitting a ship with a distilling apparatus. 

The author, in concluding his paper, will just direct at- 
, tention to two points. The first is that although a small 
and portable apparatus for distilling water and heated by 
some cheap mineral oil would often be a means of saving 


| * 18 and 19 Vic., cap. 119, 


both yield and quality. The delicate character of the bran 
on the wheat berry will probably remain unchanged for all 
time, and men must bring their methods of treatment to 
| conform to it. If they regard the structure of the berry they 
must grind with slight pressure, or in other words grind 
high; if they regard the commercial aspects of flour-making, 
they must grind more than once. This is the only possible 
compromise that will secure quality and yield. Flat grind- 
ing must forever abrade the bran and deteriorate the flour, 
and high grinding is the only escape. The longer one studies 
the structure of the wheat berry, the more he will become 
convinced that the gentlest treatment it can receive is com- 
paratively harsh, and that the flour will be deteriorated just 
in proportion as such treatment is harsh. High grinding, 
gradual reduction, or a succession of operations, is the 
only alternative left to the miller, and it is, besides, the only 
method by which all the elements of the berry can be sepa- 
rated from each other. It must be remembered that flat 
grinding incorporates into the flour everything which is 
** grindable,” if we may be allowed the term, and this in- 
cludes the germ, which tinges the flour with a yellow bue. 
The system of milling which permits the most perfect sepa- 
ration of the constituents of the wheat is the best. Flat 
grinding tends to mingle instead of separate these constitu 
ents, while gradual reduction tends to separate the bran, the 
germ, and the starchy and albuminoid bodies. The only 
| choice the scientific miller can bave is between different sys- 
| tems of high milling. Flat milling is precluded from his 
| Choice in the very nature of things. 
| What we have said of the wheat berry is, of course, rela- 
|tive. The harder the wheat the greater the necessity for 
gradual reduction, and the softer it is, the better will be the 
results of flat grinding. On the hardest wheats good flour 
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can neve 


the softest wheats, like some of those of the Southern States, | 


low an inch or iach and a quarter gas-pipe to be fitted in. 


rhe made in any quantity by once grinding, and on , on the end, and have it bored the whole length so as to al- | collar,R, fit into corresponding holes in the flange of the bob. 


| bin, so that the bobbins revolve at the same rate of speed as 


flat milling is perhaps as good a way of oe any. , Have the pipe straightened, and turned at each end for a/| the spindles, and travel through the stationary ring-rail as 


The rule we have given above holds , that that system 
of milling is best which permits the best separation of the conati- | 
tuents of the wheat,—American Miller. 


USEFUL ITEMS FOR MILLERS. 
BOLTING CLOTH HANDKERCHIEFS. 


Botte cloth, like everything else in this world, grows 
old and needs doctoring. Millers have Pe every- 
thing that will ‘‘stick,” but it is well known that most 
mucilaginous substances do not adhere very well. I have) 
tried about everything from ordinary paste up to Spalding’s 


glue. 
glass court-p 
very well. When your cloths finally wear out, you can get 


out of each reel a good stock of fine handkerchiefs, which | 
look much better than the ordinary silk handkerchiefs. 


RECIPE FOR BOILER INCRUSTATION. 


Incrustation of boilers? It is a hackneyed subject, I con- 
fess, but perhaps a few words may not be out of place. | 
pounds. If 2 
cows’ feet, which make an excellent preventive of scale. 
Irish moss will prevent the scale from adhering, and the 
latter can be blown out with the mud. Caustic soda has 
also been recommended. 
cause it to come off as a kind of mud, which could then be 
blown out, and it would not injure the boiler-plates. The 
only said solvent which could be used is muriatic acid, but | 
I consider the caustic soda far preferable. 
this might be introduced when the engine is not in use, say 


urnal, and let it project far enough to attach a pulley. 

ace an iron band around the wood to hold it in place, and 
then fasten on the conveyor flights, not quite an inch in 
size, and put on sheet-iron sides to the conveyor box. The 
whole will be but six inches across the end, box and all.— 
American Miller. 


RING SPINNING. 


In the spinning of worsted and other yarns by means of 
the ordinary ring-and-traveler, it is the common practice 
to traverse the ring-rail for the purpose of building up the 
yarn on the bobbins or cops. This method has the disad- 


The latter does very well, but the best thing is isin- vantage of moving the ring-and-traveler in a vertical direc- | its aspect. 
laster, which is neater to handle and hangs on tion to and from the eye through which the yarn passes after | by its very stealthy and deliberate movements. 


leaving the front rollers of the spinning frame, thereb 
causing the drag upon the yarn to continually vary, so muc 


and too slack in another, and is in consequence liable to be 
strained or broken. 

In order to remedy these defects, an arrangement has been 
introduced by Mr. rge Salt, of the firm of Sir Titus Salt, 


has been tried, and there are many patent com | Sons & Co., of Saltaire, which consists in fixing the ring- machine it is perfect. 
your mill is near a slaughter-house get some | rail to the spindle-rail by means of pillars, so that the ring- | tion are truly the reverse. We repeat that the Chameleon’s 


rail is stationary. An ordinary tube and spindle is om | 
such as is employed in cop spinning, and the tube rests upon 
the hfter-plate in the usual manner, but the lifter-plate 


It would soften the scale and | works between the spindle-rail and the ring-rail, holes being accuracy. We 


made in the lifter-plate for the pillars which support the 
ring-rail to pass easily through. 
Another method of applying the arrangement to spinning 


frames, is as follows: ‘The ring-rail is secured to the spin- 


above described.— Universal Engineer. 


(Continued from SurPLzMEnT 238, page 3718.} 
CHAMELEONS. 


By Prorgssor J. Reay Greene, B.A., M.D., F.L.S., 
F.Z.8., ete. 


| WuHeEn not pursuing its prey the Chameleon maintains an 
| almost corpse-like stillness. But its rapidly shifting eyes, 
| moving independently of each other and often glancing in 
different directions, contribute much more than the crea- 
| ture’s —— of color to enhance the strange weirdness of 
or is this effect lessened, when it begins to stir, 
Having 
sufficiently neared its prey, it pauses while it takes aim; and 
| the body in general is motionless as the tongue escapes from 


| 80 that the yarn built on the bobbins is too tight in ove part | iis mouth with incredible velocity. 


These strong contrasts of motion and rest, its painfully 
| gaunt form unrelieved by any amount of gluttony, and its 
| marvelous fitness to do the work of its life are the chief 
sources of our interest in the Chameleon. As a fly-catching 
What seems defects in its organiza- 


feebleness, rightly understood, must be regarded as operat- 
ing in its favor. If it moved its legs quicker, its eyes or its 
tongue slower, it could not secure its prey with such fatal 
have seen ten minutes elapse between the 
first sighting and the final capture of a large bluebottle-fi 

by a captive Chameleon. During this protracted interval, 
/as the animal with persistent caution stole gradually upon 


A few pounds of | frames, which can also be applied to finishing and roving its victim, alternately raising and putting down one leg 


| after another, no doubt of its ultimate success could be en- 


at the end of the week, and in a few hours the whole of the | dle-rail, as above described, but, in place of short cop-tube | tertained. 


scale would come away, or it might require another appli- 
cation. Caustic soda will also prevent the scale from form- | 
ing, and is certainly one of the most harmless chemicals | 
that could be used for the purpose. 


LUBRICATORS. | 


The question of lubricators is one that has received much 
attention from mechanics, and yet the use of this or that 
lubricator is still a matter of habit. Petroleum certainly 
has some advantages over animal and vegetable oils. One 
serious objection attaching to animal oils is absent in petro- 
leum. If, through the exhaust steam, some of the oils be 
carried into the boiler, —— or priming is the result; but 
the same thing happening in the case of petroleum is a bene- 
fit rather than otherwise, as it not only does not cause 
foaming, but prevents incrustation or adhesion of the scale 
or deposit, and this, of course, aids the preservation of the 
boiler. It is claimed, moreover, that vegetable and animal 
fats and oils corrode instead of preserving metal, as is com- 
monly believed. In course of time such oils become rancid, | 
or acid; and as the heat of steam frees the acids from their 
base, they attack and destroy the metal. Petroleum and 
the oils derived from it are said io be entirely free from this 
objection. Containing no oxygen, it cannot form an acid, 
and therefore cannot attack the metal. 


BELTING CEMENT. 


The following is a recipe for making the cement for belt- 
ing that I have used with success It is excellent where 
there is not too much steam on the belt: Take common 
glue and American isinglass, “qual parts; place them in a 
boiler and add water sufficient vo just cover the whole. Let 
it soak ten hours, then bring the mass to a boiling heat, and 
add pure tannin until the whole becomes af or appears 
like the white of eggs. Apply it warm. Buff the grain off 
the leather where it is to be cemented. Rub the joint sur- 
faces solidly together. Let it dry for a few hours, and it is 
ready for practical use. If properly put together it will rot 
need riveting. 

FLOUR INSECTS. 

ou had an article headed ‘* What 
there is in Wheat.” If you apply what was there said to 
flour you will be obliged to add another ingredient in some 
instances where the flour has been kept a long time. I 
mean the little acarian insects. A Frenchman gives the fol- 
lowing plan of detecting the presence of these little fellows 
in the flour: Some flour is placed between two sheets of 
paper, and is thinned out by pressing it with the finger. If 
acarians are in the flour, they will reveal their presence by | 
small molecules, which can be seen = the naked eye. | 
These are then transferred by-a moistened point of a micro- 
scope. To minutely study the legs and hair of the insects, | 
glycerine and acetic acid should be used, as they increase | 
the transparency. In order to avoid bruising the insects, a | 
hair should be placed between the plate and cover glass. | 
Proceeding in this way, a French scientist found that of a, 
large number of specimens of flour, nearly all contained | 
acarians, the numbers of which seemed to increase acco: 
ing to the time the flour has been exposed to air and moisture, 


BENT SHAFTING, 


Who is not bothered occasionally by shafts that are bent 
somewhat? Every miller, I suppose. A wooden shaft can 
be straightened by taking hard seasoned lumber and baking 
it in a stove or oven until it is baked as small as possible. 
Then it can be dovetailed into the shaft at the crookedest 
part. Straightening an iron shaft is a more delicate matter, 
but it can be done by fixing three or five points of stone or 
iron, so that fire will not affect them, and so that the upper 
surface will be in exact line. Then lay the shaft upon them 
and fix it firmly, so that the bend will be up. Build a fire 
along the shaft and heat it evenly the whole length, when a | 


Some months ago 


comparatively light pressure will bring it down until it, 
touches the points previously leveled or fixed in line. Then 
allow it to cool, and it will be found to be straight. The 
Shaft must not be heated so hot as to cast a seale. The fol- 
lowing is another plan of doing the same thing: Support 
the shaft at the extremities, and when left free to adjust it- 
self, the crooked or convex side will be down. Then fasten 
it securely at either end, so that it cannot move, and apply 
a lever directly under the bend. While forcing it up from 
low, pound from above with a heavy sledge, which will 
expand or lengthen the concave side, and gnllielag bring it 
straight. But, after straightening, the hammered part must 


tn ed off, as it would again resume its crooked | 
CONVEYOR SHAFT. 
Mr. Freden once gave in your paper directions for 


Baking a light conveyor shaft, suitable for purifiers, etc., 
hat will bear repetition. They are as follows: Take a 


w 
Piece of timber of the desired length and four inches square. longi 


spindles, long spindles are used, immeach of which two lon- 
gitudinal grooves or key-ways opposite to each other are cut; 
on each of the spindles is placed a wasber and collar, which 
rests upon the lifter-plate; each collar has keys secured in 
it, and will easily slide on the spindle, and at the top of 
each collar are secured one or two pins, which fit into cor- 
responding holes formed in the flange of the bobbin. When 
the frame is in motion, the bobbins will revolve at the 


Friel 


| In Merrem’s arrangement of lizards the Chameleons con- 
stitute a group of Prendentia, on account of their grasping 
limbs. hey are more frequently named Vermilingues or 
Rhiptiglossi, from their peculiar tongue. 

The Chameleon’s skin is, for the most part, not scaly in 
the ordinary sense, but rather soft and extensible. Small 
distinct tubercles of uniform size serve to strengthenit. The 
dorsal ridge is minutely serrated. Along this and the ventral 
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RING SPINNING IMPLEMENTS. 


same rate of speed as the spindles, and the lifter-plate will 
slide up and down, the ring-rail remaining stationary. 

The advantages of this arrangement are, firet, that the 
drag upon the yarn is always equal, the angle between the 
eyes through which the yarn passes to the ring being al- 
ways the same; secondly, there are no special bobbins re- 
quired, as the bobbins used in this arrangement of ring- 
spinning are similar to those used for fly-spinning; thirdly, 
the lifter motion which is used to build up the yarn on the 
bobbins or cops in fly or cop spinning frames requires no 


_ alteration, whereas in the ordinary method of ring-spinning 


the lifter has to work in an opposite direction. 
‘ Fig. 1 is a front elevation of a portion of a ring-spinning 
rame. 

Fig. 2 shows the improved arrangements applied to a 
spinning frame with long spindles, this last arrangement 
being also applicable to finishing and roving frames. 

Fig. 3 shows details of a spindle as arranged according to 
the present invention. 

In Fig. 1 the ee is indicated by A A; in this rail 
the spindles, B, B, are fixed in the ordinary manner, and the 
latter revolve and slide the cop-tubes, C,C; on the cop-tubes 
are placed the bobbins, D, D, which revolve at the same 
rate of speed as the tubes, C, C. The yarn which is being 


| wound on to the bobbins is shown at E, E, and the lifter- 
| plate, F F, on which the tubes, C,C, rest, is worked in a ver- 


tical direction by the lifter-spindles, G, G, which are con- 
nected to the lifter in the same manoer as in ordinary cop- 
spinning frames. The ring-rail, H H, to which the rings, 
I, I, with their travelers, i. are fixed, is held rigid and sta- 
tionary by the pillars, K, K, which are also secured to the 
spindle-rail, A A. The eye-rail or wire-board. L L, through 
which the yarn passes from the front rollers (not shown in 
the figures) to the bobbins, D, is of ordinary construction. 
The step-rail, M M, is used as a guide for the lifter spindles, 
G, G, to pass through, and as a stay for the frame ends. 
When applying the arrangement to spinning frames 
fitted with long spindles, and for finishing and roving, the 
ring-rail, H H, is secured as shown in Fig. 2 and the lifter- 
gi F, F, is worked in the ordinary way, bu. the spindles, 
, N, are made with two grooves or key-ways, P, cut oppo- 
site to each other. On each spindle is placed a washer, Q, 
which rests upon the lifter-plate, F F, and on the washers 


grooves, P; the pins, 8, 8 ( 


ridge, as well as on the head and limbs, the tubercles are 
closer, flatter, and more scale-like. 

The common use at all times of the word Chameleon in 
metaphor, its application by the ancients to certain plants, 
‘and by the moderns to a well-known mineral, show that the 
changes of color to which it is subject have attracted much 
| more attertion than its other peculiarities. In this respect, 
however, the Chameleon enjoys a pre-eminence which it 
scarcely deserves. For many lizards and other animals pos- 
| Sess the same property, if not in the same degree. We may 
|mention more particularly the cuttlefishes among inverte- 
| brates, and a true fishes the sticklebacks. A large 
umber of similar Instances might be cited. 

We must here distinguish changes due to the presence of 
special pigment-cells, or ‘‘ chromatophores,” from diversities 
of color depending on true variation, sex, age, seasons of the 
year (notably in animals which moult), and the more tran- 
sient results of altered states of the circulation, as in blushing 
or the reverse. 

When chromatophores are present they are affected by 

hysical influences, such as light, heat, contact of forei 
ies, and other varying external cpnditions; they are abe 
subservient to emotional causes. 

Chromatophores occur in several reptiles, batrachians, 
fishes, mollusks, crustaceans, and insects. They are deep- 
seated tegumentary cells which contain a dark pigment. 
According as they approach or recede from the surface of 
the skin, they modify the tints of the semi-transparent more 
external layers. 

But how is this movement effected? It is not the result 
of muscular action, as some have supporcd, for the skin has 
| no muscles which can thus rearrange i‘s pigment-cells. We 
hold th@ opinion of Leydig, who is supported by Von Sie 

bold, that the chromatophores are themselves capable of 
‘contraction. The contractile substance weuld seem to be 
situate chiefly in their outer portions. The pigment itself 
is not diffused, but granular. It has no inherent contractility, 
however it may be in relation to the true contract 
substance.* 

That the nervous system governs the movements of the 
chromatophores may be admitted. Bert, who has made €x- 
periments in Chameleons to settle this question, asserts the 


- p | © Harting has made the surprising statement that the 6 
is placed a collar, R, having two keys which fit into the dich (Lelige have colores 
i . 3), secured in the cavity Sled with soft soettectile protoplamn. 
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presence of two distinct sets of nerves, by which the alter- | dilatator. The iris of the dead Chameleon is half as wide the rattlesnake threatening, the creature seemed to be look. 


nating changes of the chromatophores are directly excited. 
He even assigns to these nerves their appropriate centers. 
But these experiments should be repeated. Perhaps they 


prove too much, for we need more positive evidence to dis- | 


prove the hypothesis that the retrocession of the chromato- 
phores is essentially a passive movement. : 

The opposite sides of the same Chameleon may be differ- 
ently colored, Dead and sickly Chameleons are paler than 
others. So, likewise, are Chameleons kept in darkness. 
We cannot follow Bedriaga in his efforts to describe the 
dark tints (whether temporary or permanent) of these and 
other lizards to the sole influence of light, acting directly on 
the deeper cells of the skin and causing them to assume a 
more superficial position. Leydig has sufficiently disposed 
of this explanation. Our space does not allow us to cite 
the details of his very interesting and convincing observa- 
tions. 

All the actions of the Chameleon, except during the breed- 
ing season, tend to the procuring of food. The tongue is 
the prehensile organ used for this purpose. A Chameleon 
projecting its tongue may truly be designated the entelechy, 
or perfection, of the living animal. 

hen not thus cmployed, the tongue lies concealed in a 
special depression of the floor of the mouth. We must 
therefore distinguish its retracted from its extended con- 
dition, Brehm rightly indicates a third or intermediate 
hase, in which the tongue, previous to being ejaculated, 

loosened and pointed towards its prey. 

The tongue consists of two principal regions, a proximal 
and a distal. The former, or so-called ‘“‘ worm,” is exceed- 
ingly extensile, but is much shortened in the retracted 
condition. The latter is terminal and club-shaped, preserv- 
ing in its alternate states nearly the same dimensions. 
Milne-Edwards distinguishes a basal division, behind che 
worm, which may rather be said to consist of the hyoid 
muscles. These are very complicated. A full technical 
description of them would be out of place in the present 


paper, 

‘ The worm is not inaptly so termed, whether we view it 
in its retracted or extended state. In the former, it is much 
corrugated transversely, and is about as long as the ‘‘ club,” 
the whole tongue having 4n sverage length of an inch anda 


half. When fully stretched out, to an oxtent of some five | 


inches, the worm is nearly smooth. A trifling fold still dis- 
tinguishes it from the club, into which it passes by a gradual 
enlargement. 

The club is bilobed, with an upper and a lower “lip.” 
The extremity of the latter projects in front of the tongue, 
and its ventral aspect ic plainly more elevated than that of 
the club lying behind it, from which it is marked off by an 
indentation, The upper lip, or “dome” of Mr, Salter, is 
itself shaped like a tongue in miniature, having a raised 
dorsal surface, the gently narrowed hinder portion of which 
descends rather abruptly to join the club proper. From 
this part to its anterior end the dome is more than half 
as long as the club. The shallow fissure between the 
two lips is dilated into a funnel-shaped cleft by their sepa- 
ration when the tongue is thrown forwards. 

A glutinous secretion lubricates the club, which has mi- 
nute glands of its own. But other glands moisten the 
tongue, as it lies in the recess of the lower jaw 

The tongue is a tube, the axial cavity of which is occupied 
by a slender cartilage, the glosso-hyal or ento-glossal, sup- 
porting nearly the whole length of the organ in its state of 
rest. The soft parts of the tongue consist of (1) gpithclinn; 
(2) pigmentary and submucous tissue separated by loose in- 
terstitial connective tissue from a fibrous sheath, and (3) 
longitudinal muscles, besides nerves, glands, and vesscls. 
There is also an inner fibrous sheath with a smooth free 
surface, which glides over the glosso-hyal cartilage. The 
club has peculiar muscles, well described by Zaglas. The 
existence of minute smooth intrinsic muscles within the 
substance of the worm is still disputed. 

It is probable that four sets of muscles successively pro- 
mote the extension of the tongue, namely, (1) certain of the 
hyoid muscles, (2) the longitudinal muscles, (8) thc smooth 
muscular fibers of the worm, and (4) the muscles of the 
club. Other hyoid muscles retract it. To the same muscles, 


however, different uses have been assigned by different ob- | 


servers. It has even been conjectured that the extended 
condition should be regarded as the more passive state of 
the organ. Others consider the protrusion of the tongue as 
a sort of erection; but such vascular turgescence must here 
play quite a subordinate part. Nor can the mere elasticity 
of the sheath effect much. We cannot here discuss these 
diverse explanations. The whole subject demands fresh 
researches. As Milne-Edwards has well said, the mechanism 
of this movement has not yet been explained in a satisfactory 
manner 

Though very carefully aimed, the tongue darts from the 
mouth as if its previous training thoroughly suited its own 
spontaneous energy. Perrault erroneously supposed that it 
was coughed out by air driven into it from the lungs. 
Bibron has graphically compared its expulsion to the act of 
spitting. Pagenstecher, on one occasion, saw a Chameleon 
eject its tongue with such force that the animal lost its hold 
in consequence, aud tumbled off the tree on which it was 
resting 

From the tongue of the Chameleon we naturally pass to 
its eves. For by these the prey is first perceived, and if we 
eould trace the intermediate changes which take place in 
the nervous system we should then be in a position to 
understand how the tongue receives the orders to do its 
work, 

The eyes are relatively large. Each as a whole is nearly 
spherical, the equatorial slightly exceeding the axial diame- 
ter (814: 8 millimeters). But what may be termed the mor- 
phological equator of the eye, corresponding to the border 
of the sclerotic in front of the retina where the corpus ciliare 
and ciliary muscle are placed, is of no great extent. It 
gently rounds off into the region behind it, in a manner not 
conspicuous externally. The anterior portion of the eye is 
more strongly prominent. 

The basal moiety of the sclerotic is exceptionally small. 
It is constituted by a round cartilaginous disk overjaid bya 
layer prolonged from the much larger fibrous portion. This 
disk does not reach the optic nerve. The anterior zone of 
the fibrous moiety, surrounding the lens, is strengthened by 
aring of peculiarly curved thin bony plates which are sunk 
in its substance. 

The choroid is very thin, but is notably thickened pos- 
teriorly throughout the region subtending the yellow spot. 
A somewhat conical projecting pecten, about a millimeter 
in depth, covers the place of entrance of the optic nerve. 
The corpus ciliare is broader than the iris and the pupil taken 
together. The muscles of the iris are extensive, as in birds; 
from the marginal sphincter fibers stretch backward towards 


as the pupil. It lies in complete contact with the lens, Its| ing at him out of the back of its head. The lecturer then 
brilliant anterior surface has a dark background. Insignifi-| proceeded to speak of the nature of snakes. It was impor. 
cant prominences replace the ciliary processes, anterior to | tantto know what genus, or, as he would say, gens, and 
which occur exceedingly weak meridional flutings. On the | species meant. The former was accordingly Setined as 
‘outer side of the corpus ciliare the ciliary muscle (éensor | meaning race, and the latter as equivalent to family. Be. 
chorividew of Briicke) arises from a conspicuous lamina of | tween such races and families there were always connectin 
connective tissue, which reflects light and serves to support | links, for between even the eagle and the trout the penguis 
the cornea. ‘The relative diameter of the cornea is less than | looked like a link, just as the bat was between the swallow 
in any other vertebrates except the turtles. and the field mouse. The genera or races of snakes seemed 
The anterior chamber of the eye, containing the aqueous | to be four. There was the lizard which had dropped its 
humor, is remarkable for its slight depth. legs; the duck which had dropped its wings, the fish which 
The lens, on the other hand, is strongly convex. had dropped its fins; lastly, some sort of honeysuckle with 
But of all parts of the eye the retina is the most worthy | a head stuck on. These classes were spoken of in detail. 
of study, because of its large yellow spot. This, the region Under the last head Mr. Ruskin referred to snapdragon and 
of exact vision, occupies the hinder pole of the retinal con- | other flowers, the analogy between which and snakes had 
cave, and displays a central pit surrounded by a far extend- | been observed for ages; also to carnivorous plants, to climb- 
ing zone, throughout which the retina is much thicker and | ers, and to creepers, such as honeysuckle, woodbine, and 
beautifully modified in its minute structure. Especially | ivy. The principal diagram was a drawing by Mr. A. Se. 
modified is the so-called percipient layer. vern of part of Giott’s sculpture ot the Creation of Eve 
The corresponding region of the human eye shows this | whose danger is foretold by the twining ivy above. Another 
layer to be furnished in the fovea proper with cones only. | diagram was a sketch of the cranberry blossom by the lee. 
| The yellow spot around it has many cones and but few rods, | turer. In concluding, Mr. Ruskin, politely crediting his 
while in the remainder of the retina the rods greatly out-| audience with all such wisdom of the serpent as was desir. 
number the isolated cones. Of two equal retinal areas that | able, advised them not to eat their meat before tasting it, 


which has more numerous (and therefore more slender) cones 
permits more precise visual discrimination. Heinrich Miller 
dwells on the following points of difference between the 
| percipient layer of the Chameleon and that of man: 

1. The Chameleon has no rods, but cones only. 

2. The foveal cones in the Chameleon are remarkably 
thinner than in man. 

8. The (absolute) length of the foveal cones in the Cha- 
meleon, notwithstanding its smaller eyes, is more 
conspicuous than in man. 

4. The difference in the diameter of the cones, both in 
the peripheral and central regions of the retina, is 
greater in the Chameleon. 

5. The region corresponding to the human yellow spot 
is more extensive in the Chameleon. 

On the whole, sums up H. Miller, if we compare the 
human eye with that of the Chameleon, the reptile has 
altogether the advantage. 
| Outside the bulb of the eye, but within the large though 
| shallow orbit, the optic nerve, which is here remarkably 
|long, makes a complex loop. It bends downwards, out- 
| wards, and again upwards (or even inwards, in certain posi- 

tions of the eye), previous to its insertion. 

Retractor muscles of the eye appear to be absent. 

There is a large Harderian gland at the anterior angle of 
the eye, although the nictitating membrane is rudimentary. 
| The lachrymal gland is small. 

| The two eyelids of man are represented by one great cir- 
cular curtain, drawn over nearly the whole periphery of the 
protruding bulbus and circumscribing a small central orifice. 
A bony plate lies in the lower méiety of this lid. Beneath 
the skin of the lid, which resembles that of the general sur- 
face, is spread an extensive orbicularis muscle. 


| The free surface of the conjunctiva, very distinct from 


| the adjoining lid, is also of unusual extent, reaching as far 
‘back as the equator of the bulb. The extraordinary mo- 
bility of the Chameleon’s eyes, in which it far surpasses all 
other vertebrates, is much aided by this arrangement, to 
which the curious curvature of the long optic nerve also 
| contributes. 

Thus, whether we consider the eye itself or its append- 
ages, we have to do with an apparatus which is without 
parallel in the animal kingdom. 

| The male of the common Chameleon differs but slightly 
from the female. He is known by his occipital crest, which 


| is longer and higher, and by the shorter fold occupying the | 


| region of the neck. 


The female lays a heap of spheroidal eggs, grayish white 


| in tint, with caleareous, very porous shells. Oviposition has 
j been observed only in captivity. No one seems to have 
witnessed the hatching of the eggs, or to have determined 
the period of incubation. Brehm found that many females, 


the breeding season is over. He gives an interesting extract 
from Vallisneri, who noticed that one of his captive Chame- 


leons was for some days restless on her perch. Thence she | 


slowly descended, moved about for a while, and at length 
paused in a corner of the floor of her box, which was 
covered with hard earth. In this she made a hole with one 
of her forepaws. For two days she worked, digging a pit 
about ten centimeters wide and fifteen deep. In this pit 
she now laid more than thirty eggs, and then, as she retired, 
pushed back the earth with her hind feet, treating the heap 
of eggs as cats do their dung. Finally, she covered the 
heap with straw, dried twigs, and withered leaves. 

That the Chameleon bears living young is often untruly 


said. Itis well known that in many so-called viviparous | 


reptiles the egg is detained in the oviduct and there de- 
veloped, What is thus normal in these may possibly occur 
as a rare (or pathological) exception in the Chameleon, But 
full proof is wanting.—Pvpular Seience Review. 


SNAKES. 


Recentiy the theater of the London Institution was 
densely crowded with members and visitors assembled to 


‘even the strongest and healthiest,” die before or soon after | 


like the boa which swallowed its blanket. On the other 
hand, they might do worse than stick to wholesome intel. 
| lectual food with the tenacity of the same animal, which 
| never lets go its prey until it has enveloped it as in a sack. 


THE RAT KING. 


THe name of ‘“‘rat king” is given to a number of rats 
that have entangled their tails to such an extent that it js 
absolutely impossible for one rat to separate itself from the 
others, and must thus depend in its helpless condition en. 

|tirely upon the liberated rats for nourishment. The well 
known German artist, Ludwig Beckmann, had occasion to 
| examine a rat king that had been killed just previously, and 
,made a careful sketch of the same, represented on the 
|next page, for which we are indebted to the Leipziger Illus. 
| trirte Zeitung. The rat king was taken to a taxidermist, who 
removed the conglomerate of hair, tallow, clay, etc., that 
surrounded the knot of tails, soas to enable several scientific 
gentlemen to make a careful examination. The tails were 
only entangled, but to such an extent that it was absolutely 
impossible to move certain parts, but careful examination 
showed that none of the tails had grown together. Mr. 
Beckmann states that these rat kings come into existecce in 
the following manner: The old rat lies upon the tails of the 
young rats, and throws the latter about with her snout, and 
| thus produces the first knot, and as the young rats are helpless 
/ and do not move about much, a small quantity of clay or mud 
| is sufficient to keep the tails united, and as that part of the 
rat grows very rapidly, the tails will be inseparably en- 
tangled in a short time. The other rats never desert the rat- 
kind, but always supply them with sufficient food, of which 
| the above rat king was a very good proof, as all the mem- 
bers were fullgrown and fat. 


= 


ELEPHANT BATTERY CROSSING THE CABUL: 
RIVER. 


Tue picture opposite shows the passage of the Third Com 
pany of the Royal Artillery across the Cabul River on their 

| return from the Lughman Valley Expedition. Two guns of 
| this efficient battery, under Major Magenis and Lieut. 
| Granet, were mounted onelephants. The horses and drivers 
followed in rear, so that the guns could be horsed when the 
nature of the ground permitted. The elephants showed 
their proverbial sagacity by the careful manner in which 
they picked their steps across the rocky bed of this treacher- 
ous flood, where a month before five unfortunate troopers 
of the Carbineers had found a watery grave. The gun, 
carriage, limber, and eight ammunition boxes are hoisted 
on to the elephants’ backs by fourteen stalwart gunuers, the 
| whole operation occupying about six minutes. When the 
| guns of a field battery are mounted on elephants the reserve 
ammunition is carried in boxes on camels.—London Graphic. 


SPARS. 


F Rom an interesting article on masts, in the Timber Trades 
Journal, we compile the following: The forests of England 
have given us a great store of shipbuilding wood in the 
form of oak; but whether they ever produced fir trees suit- 
able for conversion into masts is a question of very grave 
doubt. We have, on the other hand, evidence of masts and 
spars being largely imported into England in the middle 
ages, and we have copies of bills of entry before us which 
reach back into the past for nearly five hundred years. 
The growth in the size of the shipsot France and England, 
| more especially in the navy, led the merchants to search 
| sbout for gigantic trees. The masts of Norway could not, 

in redwood, be supplied of larger size than 18 inches at the 
butt, and of these the supply was very limited. Hence this 
shipment was understood to be a small one, and the ‘‘ Nor- 
an | mast” is still the trade term for small masts. Dantzic 
| and Riga took up the trade, and furnished masts of 18 inches 


| 


listen to a lecture by Mr. J. Ruskin, entitled ‘“‘ A Caution to | to 25 inches in diameter. 
Snakes.” Dr. Warren De La Rue, F.R.S., President of the | During the last half century a great change has come over 
institution, was in the chair. Alluding to the fact that Pro- | the spirit of the mast trade; the high prices and ready sale 


fessor Huxley had opened the lectures for the season in that | of those from Riga fostered enterprise on the part of the 
theater with one on ‘‘ Snakes,” Mr. Ruskin said he trusted | English people whose lot had been cast in the forests of the 
the seeming antagonism between himself and that distin- | New World. Log by log the gigantic trees of Canada, the 
guished man, to whose genius as well as to that of Mr. Dar- | United States, and Australia, were introduced to the English 
win he paid a high tribute of respect, would not be misun- | dockyards, and little by little the old trade of Riga has been 
derstood. The subject was appropriate to St. Patrick’s Day. | undermined, until, as in the present day, the shipbuilders 
Pointing to his diagrams, he singled out one representing the | of this great country are practically independent of the old 
constellation Draco as enlarged from a common celestial | Baltic ports. * 

globe, to show the smallness of the assistance hitherto ac- In the “‘fresh fields and pastures new,” thrown open to 
cepted by modern astronomy from modern zoology. Mr. A, | the mast trade, the fir, from its height, its straightness, and 
Severn had drawn the head of the same, giving a general | its lightness, in one variety or other, is rigidly adhered to. 
type of modern dragon idealism, with which was contrasted | Roughly speaking they may be classed under five heads, 
a Greek ideal, being the Lernean Hydra, drawn by Mr. | viz.: 1. Quebee yellow pine. 2. Quebec red pine. 3. 
Ruskin himself from a coin of Pheestus. The lecturer ob-| United States pitch pine. 4. Oregon pine. 5, Kaurie 
served that the Greek who struck that coin had seen in men- | pine. 


tal vision the seven-headed serpent slain by Herakles. The | 
| names of the snake tribe in the great languages were then 
vividly explained and illustrated. In Greek, ophis meant 
the ‘‘ seeing ” creature, especially one that sees all around 
it; and drakon, one that looks well into a thing or person. 
In Latin, anguis was the strangler; serpens, the winding 


creature; coluber, the coiling animal. In our own Saxon, | 


the ‘‘ snake” meant the crawling creature; ‘‘ adder” denoted 


the groveler. _In illustration of the Greek terms Mr. Rus- | 


The yellow pine bas been fairly used and tried; but being 
soft, easily broken, prone to decay at the level of the deck, 
and, what is of the greatest consideration, very costly, it is 
now but sparingly used. The red pine, although a fine 
grown tree, is rarely sufficiently straight for the purpose of 
masts, and in consequence is but little used. The pitch pine 
may to-day be termed the true ‘mast tree;” it has all the 
requisite qualities for this purpose, but its weight is a great 
drawback, and it is not considered a very durable wood. 


the ciliary border, and behind these is a less powerful radial | kin remarked that, when he sketched from life the head of ' These objections are more than compensated for by its cheap- 
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ness, and the ciean sound character of the wood; and hence 
in almost every shipyard in England it is more largely used 
than any other pine. 

The Oregon or Douglas pine ranks, from its great size, as 
the first of the mast trees, It is grown in the forests of 
northwestern America, a quarter of the new continent that 
has shown us examples of colossal trees, the like of which 
was previously unknown to the world. These masts are 
sent to us in a hewed form, faultless on every point. This 
wood, from the cost of transit, cannot be brought into com 
petition with other shipments; but where size is a consider- 
ation, it carries all before it, as masts of 110 feet in length, 
and 32 inches diameter, are by no means exceptional. The 
curious on this point will be pleased to inspect the cele- 


RAT KING, 


brated flag pole in the royal gardens of Kew, which is 
an example, 159 feet in length and of proportionate thick- 
ness, 

The Kaurie pine ranks with the Oregon pine in being a 
monarch of the forest. This is otherwise known as the 
Australian pine, or Norfolk Island pine. Its quality for 
masts is everything that can be desired; and although its 
cost is very great, owing to the excessive sea carriage, it is 
by no means a rarity in this country. Some years ago, the 
governor of New Zealand sent a gigantic mast to the English 
Admiralty, and a friend of ours, who was a passenger home 
with this tree, says it was lashed to the masts and bowsprit, 
and projected over the head and stern of the ship 30 feet. 
It was found to be highly suitable for masts and spars, and 


a commission of experts from the dock yards was afterward 
sent out to examine and report upon the Australian forests. 
A tree of this class was felled on a farm pear the Maharangi 
River, intended for the 1851 Exbibition in London; but the 
time allowed for transport being too short, the project was 
abandoned, and the tree was left upon the ground. The 
length of the pole up to the branches of the bushy head was 
100 feet, and its diameter at the butt was 10 feet. Laslett 
mentions a still larger tree, which measured 80 feet to the 
branches and 24 feet in diameter. About fifteen years agoa 
yarcel of 60 logs arrived in Liverpool on consignment to Mr. 
tdward Chaloner; we were told they averaged 90 feet in 
length, and squared up to 3 feet, and that they were per- 
fectly clear and sound. 
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It would appear with the mast trade, as with many other to River, California; eastward in Nevada and Southern |kept under cultivation and 


industries, there is a constant thirst for change; the latest 
fashion is the construction of the lower masts and the prin- 
cipal spars of wrought iron, a system that places, for once 
in the career of English shipbuilding, the growth of our 
masts in our own hands. The objection taken is that they 
are heavy, and in case of disuster they cannot be felled and 
thrown overboard; but this appears to have little consider- 
ation, for the manufacture of tubular iron masts is becom- 
ing very general, and to-day there are few of our first-class 
ships but what are so fitted in their rigging, 


[Continued from SurrLeMENT No. 233, page 3718.] 
FOREST TREES OF NORTH AMERICA, 


By Cuaries 8. Sareent, Arnold Professor of Arboricul 
ture in Harvard College, Special Agent Tenth Census. 


251 Betula papyracea, Ait. (Canoe Birch. White Birch, 
Paper Birch.) Latitude 65° N. (Richardson), south through 
British America and the Northern States to the mountains 
of Pennsylvania; west to Minnesota, Eastern Nebraska, and 
Dakota?; most common at the North. Wood white, com 
pact; moderately hard, furnishing an excellent fuel; exten 
sively employed in the manufacture of spools, shoe lasts, 
pegs, etc., and now largely exported. A large tree, as far 
north as Hudson’s Bay, and extending to a higher lititude 
than any deciduous tree of the Atlantic forests; the very 
tough, durable bark, is easily separated into thin layers im 
pervious to water, and is largely used in the construction of 
canoes, tents, etc. 


252. A/nusincana, Willd. (Speckled Alder. Hoary Al- 
der. Black Alder.) Newfoundland to the Saskatchewan, 
and south to Northern New England, Wisconsin, Minnesota, 
and Nebraska; and in Europe. Wood hard and heavy; fur- 
nishing fuel preferred and largely employed in Northern 
New England for the final baking of bricks. A shrub, or 
sometimes a small tree; along streams and in swampy 
ground, 


Vur. virescens, Watson (Bot, Cal. ii. 81, ined.) extends 
from Oregon east to the Rocky Mountains, and south to the 
southern Sierra Nevada and New Mexico. 


258. Alnus maritima, Mubl. (Sea-side Alder.) Delaware 
and Eastern Maryland; and in Japan? A small tree, some- 
times 20 feet in beight; along streams. 


254. Alnus oblongifolia; Torr. Banks of the Mimbres 
River, and near Santa Barbara, New Mexico; Arizona; in 
the Cayumaca Mountains, San Diego County, and in the 
San Bernardino Mountains, California; also in Northern 
Mexico. A tree sometimes 80 feet in height, with a trunk 
2 or 3 feet in diameter. 


255. Alnus Rhombifulia, Nutt. From Oregon to Southern 
California; at San Felipe, California (Palmer), known as 
White Alder. “The common California Alder, 20 to 30 
feet in height, and 2 to 3 in diameter, according to Bolander; 
30 to 50 feet in height (Peckham); bark light ash gray.”— 
Watson, Bot. Cal. ii. 80, ined. 

256. Alnus rubra, Bongard. Sitka, south to Santa Bar- 


bara, California; common inthe neighborhood of San Fran- 
cisco. A tree 30 to 40 feet in height. 
SALICACEH 

257. Salix cordai7, Mubl. Great Slave Lake, Saskatche- 
wan, and Lake Winnipeg; south through the New England 
States to the District of Columbia. A small tree, rarely 20 
feet in height; along streams and in wet ground; running 
into many forms of which the best marked are: 


Var. rigida, Gray (S. rigida, Muhl. 8S. Torreyana, Barrait). 


Var, angustata, Anders, (S. angustata, Pursh). 


258. Salix laevigata, Bebb. California, Sierra County, 
and from the valley of the Sacramento River to San Diego. 
** An erect pyramidal tree, 15 to 50 feet high, growing in 
bottom lands near streams; trunk straight, a foot or two in 
diameter, with fissured dark brown bark.”—C. L. Ander- 
son, in Bot. Cal, ii. 84, ined. 


259. Saliz lasiandra, Benth. H:fimanniana, Hook. 
and Arn, SS. speciosa, Nutt. S. arguta, var. lasiandra, An- 
ders. British Columbia, and south to the valley of the Sa- 
cramento River, California. ‘‘ A tree 20 to 60 feet high, 
growing along streams.”—Bebb, in Bot. Cal. ii. 84, ined. 


Var. lancifolia, Bebb. (S. lancifolia, Anders. 8S. lue‘da, 
var. macrophylla, Anders.). With thegspecies, Var. Fen- 
dleriana, Bebb. (8. pentandra, var. caridata, Nutt. S. Fen- 
Weriana, Anders. SS. arguta, Anders.) Colorado, New Mex- 
ico, and in the Sierra Nevada of Central California. 


260. Salix lucida, Mubl. (Shining Willow.) Mackenzie 
River, in latitude 65° north, through British America and 
the New England States, south to Chester County, Penn- 
sylvania. A shrub or small tree, rarely exceeding 20 to 25 
feet in height; along streams. 


261. Salix nigra, Marsh. S. ambigua, Pursh. Houa- 
toniana, Pursh. 8. Carvliniana, Michx. falcata, Pursh. | 
(S. Purshiana, Spr. 8. nigra, var. faleata, Gray.) Canada 
(rare) and Northern Vermont; south to Florida, and west to 
the valley of the Sacramento River, Clear Lake, and Fort 
Mohave, California; most common between the Alleghany 
and Rocky Mountains. A small tree, 20 to 40 feet in height, 
with a trunk sometimes 10 to 18 inches in diameter. 


262. Populus anguatifolia, James. P. Canadensis, var. an- 
guatifolia, Wesmael in DC. Prodr., xvi.? 329. P. balsamifera, 
var. anguatifolia, Watson, Bot. King Rep. v. 327. In the 
Rocky Mountains of Colorado and New Mexico; Central 
Arizona; in the Shoshone Mountains, Central Nevada, and 
northwestward to the valley of the Columbia River. Wood 
considered of little value. A medium.sized tree, 


263, Populus balsamifera,L. (Balsam Poplar. Tacama- 
hac. Balm of Gilead.) Mackenzie River and the Great | 
Slave Lake; south through British America to Northern 
New England and Wisconsin. A large tree. Common in 
Arctic America, and furnishing, according to Dr. Richard- 
son, the greater part of the drift timber on the shores of the 
Arctic sea. 


Var. candicans, Gray (P. candicans, Ait, P. nig a, Cates. 
P. macrophylla, Lindl. P. Ontariensis, Destf.). retic Ame- | 
rica to Northern New England, Wisconsin, and Kentucky ; 
west to Colorado and Idaho. A large tree. Rare in a wild 
state, although very common in cultivation. 


264. Populus Fremontii, Watson, Proc. Amer. Acad. x, 


350. P. monilifera, Newlerry, Pacific R. Rep. vi. 80; Wat- 
son, Bot, King Rep. vi. 327. Valley of the upper Sacramen- 


fera, var. y Hook. Flor. Bor. Am. ii. 154. 
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Utah. A large tree. 


Var. Wislizent, Watson, in Am. Jour. Sci. (3 ser.), xv. 137. 
(P. monilifera, Torr. Bot. Mex. Bound, 204.) ‘‘ The preva- 
lent Cottonwood in the more southern districts ranging, 
from San Diego County, California (Jamul Valley, Palmer), 
and the Colorado Valley (Fort Yuma—Schott), to Southern 
Utah and the Rio Grande.”—Watson, Bot. Cal. ii. 92, ined. 


265. Populus grandidentata, Michx. Nova Scotia, New 
| Brunswick, Canada, and through the Northern States; along 
the Alleghany Mountains to North Carolina, and west to 
Wisconsin and Iowa. Rare at the South; common at the 
| North. Wood white, soft, very light; large quantities of 
the wood of this species have of late years been ground into 
pulp in Northern New England and Michigan, and used as 
a substitute for rags in the manufacture of paper. A medt- 
um-sized tree, sometimes 70 to 80 feet in height, with a trunk 
20 to 380 inches in diameter 


266. Populus heterophylla, L. P. argentea, Michx. f. P. 
heterophylla, var. argentea, Wesmael in DC. Prodr. xvi.* 326. 
(Downy Poplar. Cotton Tree.) Western Massachusetts; ? 
Northport, Long Island, to the valley of the lower Ohio 
River; south to the ~ Fear River, North Carolina, and 
Southern Arkansas. Wood white, soft, probably of little 
value. A large tree, often 70 to 80 feet in height, witha 
trunk 3 to 4 feet in diameter; in swamps and along river 
bottoms. Rare. 


267. Populus monil fera, Ait. P. angulata, Ait. P. an- 
guiosa, Michx. P. Canadensi«, Desf. P. Mary'andica, Bose 
P. lev gata, Willd, P. glandulosa, Meench. (Cottonwood, 
Necklace Poplar. Carolina Poplar.) Western New Eng- 
land, west to the Rocky Mountains of Colorada and Idaho ; 
south to Florida and Louisiana. Wood white, soft, of little 
value. A large tree, 80 to 100 feet in height, and with a 
trunk 4 to 8 feet in diameter; the common Cottonwood of 
the western plains, bordering all streams flowing east from 
the Rocky Mountains. 


268. Populus tremuloides, Michx. (American Aspen. 
Quaking Asp.) Arctic America, south to the mountains of 
Pennsylvania, New Mexico, and the valley of the Sacra- 
mento River, California. Very common on all the moun- 
tain ranges from the Rocky Mountains, west and north, at 
6,000 to 10,000 feet elevation, in moist slopes and bottoms. 
Not yet seen on the high peaks of the southern Alleghany 
Mountains, to which it might naturally extend. Wood 
white, soft, easily worked; esteemed and somewhat used 


in Utah for flooring and in turnery, and in Northern New) 


England with that of P. grandidentata in the manufacture 
of paper. A small tree, sometimes 50 feet in height, witha 
trunk rarely exceeding 18 inches in diameter, The most 
widely distributed of North American trees, 


269. Populus trichocarpa, Torr. and Gray. P. ‘Baleami- 
var. (%) Californica, Watson, Am. Jour. Sci. (3 ser.) xv. 136. 
‘*San Diego, California, northward to British Columbia, 
and extending into Western Nevada. According to Doug- 
las, it attains in Washington Territory a height of 60 to 100 
feet, with a diameter of 2 to 6 feet. It is generally found 
scattered, or in open spaces along stream banks and in river 
bottoms at an altitude not exceeding 6,000 feet.”—Watson, 
Bot. Cal. ii. 91, ined. 
TAXACESR. 


270. Torreya Californica, Torr. T. Myristica, Muir, Edinb. 
New Phil. Journal, x. 7, t. 3; Bot. Mag. t. 4780. (Califor- 
nia Nutmeg.) California, from Mendocino County to Yuba 
and Mariposa Counties. 
compact, heavy, odoriferous, probably valuable. 
to 75 feet in height, with a trunk 1 to 3 feet in diameter; 
when cut throwing up suckers very freely from the stump. 


271. Torreya taxifilia, Arn. (Stinking Cedar.) Along 
the eastern bank of the Apalachicola River, Middle Florida. 
Wood exceedingly durable, odoriferous, especially when 
burned, A small or medium-sized tree, 20 to 40 feet in 
height, with a trank 1 to 3 feet in diameter; like the last, 
throwing up suckers when cut from the stump; an exceed- 
ingly local species. 

272. Taurus b-evifolia, Nutt. T. baceata, Hook. FI. Bor. 
Am. ii. 167, in part. 7. Boursier’, Carriere. Rev. Hort. 1854, 
228. 7. Lindleysna, Muir, Edinb. New Phil. Journal, i. 
294. British Columbia, and south to the Sierra Nevada of 
Central California. Wood retidish, bard, tough, elastic, 
very heavy, durable, susceptible of a brilliant polish. In 
Oregon a tree, 40 to 60 feet in height, with a trunk some- 
times three feet in diameter; in California, rarely exceeding 
20 to 30 feet in height. 


273. Torus FPloridana, Nutt. Banks of the Apalachicola 
River, Middle Florida. A small tree, 10 to 20 feet in height; 
very local, and still imperfectly known. 


Tarus baceata, L. var. Canadensis, Gray. T. Canadensis, 
Willd. A shrubby species; common in Canada and the 
Northeastern States, south to the mountains of Virginia. 


CONIFER, 


274, Juniperus Californica, Carritre. J. Andina, Nutt.? 
J. tetragona, var. osteosperma, Torr. J. Cerrvsianus, Kel- 
logg. J.occidentalis, Parl. in DC. Prodr. xvi.* 489, in part. 
California, in the coast ranges, from the valley of the Sacra- 
mento River, south to San Diego. Wood light-colored, 
slightly aromatic, close-grained, moderately heavy A shrub 
or small tree, sometimes 20 to 30 feetin height. 


Var. Utahensis, Engelm. Trans. Acad. St. Louis, iii. 588. 
J. occidentalis, Watson, Bot. King Rep. v. 336, in part. On 
all the ranges of Central Nevada, south to Arizona and 
Southern Utah; very common at 5,000 to 8,000 feet eleva- 
tion. Wood resembling that of the species, and in Central 
Nevada furnishing the common and cheapest fuel. A shrub 
or low bushy tree, 10 to 20 feet in height, with a trunk rare- 
ly exceeding two feet in diameter. 


(To be continued.) 


P. Balsaméfera, | 


Wood light-colored, close-grained, | 


A tree 50 


regularly tapped. Like our 
pine, it has its seasons, the spring yield being the most 
favorable. Parties go out in the early morning and make 
‘‘tapping” round. This is done by making a circular in- 
| cision, under which they place a sort of bowl to catch the 
|drippings. Some hours after they again make the rounds 
in the same order in which the trees were tapped, and co}- 
lect the juice in a bamboo flask slung at the side. Great 
care has to be used in handling the fresh juice, as it is ex- 
tremely poisonous; if it gets spattered into the face it causes 
an eruption, which manifests itself in blisters, known as 
varnish-bouls, which produce an intolerable itching. This 
poisoning, too, is sometimes fatal. After the juice has been 
collected it is filtered through one of those delicate web-like 
Japanese or Chinese papers to strain out any impurities, and 
allowed to stand in the sun to evaporate what water may be 
in it. The fresh juice is of a milky color and about the 
consistency of mucilage, but it turns a dark color on ex- 
posure to the air. The Japanese and Chinese, however, add 
bone-black if they wish a black lacquer, or a little red orpi- 
ment if they desire a red lacquer, and by other means ob- 
tain effects in gold and other colors; they also seem to suc- 
ceed in realizing the ideal of all varnish-makers in keeping 
the varnish very pale and transparent when they so desire. 
Why is not this tree, which is capable of such important 
and extensive use, imported and naturalized in this coun- 
try? This is the question which naturally arises in every 
one’s mind upon being made familiar with these facts. We 
will answerthe question when we state that the tree has 
been transplanted to a considerable extent. Messrs. Veitch 
& Son, horticulturists and seedsmen, imported the varnish 
tree into England some years ago. There are to-day also 
specimens of the varnish tree growing in the grounds of the 
Department of Agriculture at Washington. But that either 
of these experiments have had any economic results or in 
any way influenced varnish-making, either in this country 
or England, we have so far been unable to learn. 


M. ZIntN, the well-known Russian chemist, recently died 
at St. Petersburg. One of his chief discoveries was the con- 
version of nitro into amido compounds. One of the first 
substances made in this way was aniline. 
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obtained on the best terms. 


THE JAPANESE VARNISH TREE. 


Mr. F. B. Parrerson gives in the Coach Painter the fol- 
lowing interesting account of the tree from which lacquer is | 
made : 

The varnish tree, called by the Japanese Urusi and the | 
Chinese 7#i-chon, grows extensively throughout both China 
and Japan. It seems to be a natural product, as it is found 


| growing wild on the mountains, but is also cultivated large- | 


ly on the plains. The manner of growing it and the method 
of getting the juice are not unlike those resorted to in the 
case of our long-leaved pine in the South. Tracts of it are 
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tions patented through this Agency, with the name and residence of the 
Patentee. By the immense circulation thus given, public attention is di- 
rected to the merits of the new patent, and sales or introduct.on often 
easily effected. 

Any person who has made a new discovery or invention can ascertain, 
free cf charge, whether a patent can probably be obtained, by writing to 
Munn & Co. 

We also send free our Hand Book about the Patent Laws, Patents, 
Caveats, Trade Marks, their costa, and how procured, with hints for 
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IUNN & CO., 37 Park Bow, New York. 
Branch Office, cor. F and 7th Sts., Washington, D. C. 
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